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PREFACE  TO  THE  FIRST  EDITION. 


At  tbe  preeeot  time,  when  the  ahelTes  of  priTate  and  public  libraries  &re 
aiD^  benejitb  their  ever-increiising  loadfi,  when  a  thousand  presses  in  every 
ity  scud  forth  day  and  night  their  printed  messages  until  the  earth  is  filled 
with  ihem,  it  seeais  almost  preguniptuous  for  any  one  to  offer  new  Yolumea  to  • 

^the  world.     Indeed,  art  is  so  long,  life  is  so  short,  that  every  student  has  the  I 
right  to  demand  of  an  author  by  what  authority  he  doeth  these  things,  and  * 
to  challenge  every  memoir  for  its  raison  d'etre.     This  being  so,  it  assuredly 
wiU  not  appear  egotistical  for  the  author  to  state  that  his  voluntary  task  waa 
fir&t  suggested  by  bis  own  wantii,  and  that  to  lt£  perloi-manee  be  has  brought 

|the  training,  labor,  and  ej^perience  of  years  spent  in  tbe  laboratoiy,  the  study^ 
the  cIas8-room,  and  the  hospital  ward. 

There  are  a  number  of  excellent  treatises  upon  materia  medica  and  thera- 
peutics ;  yet  in  various  attempts  at  original  rtisearch,  as  well  as  in  the  ward 
and  the  lecture*room  of  the  hospital,  i  have  keenly  fblt  tbe  want  of  something 
more.  There  arc  many  points  of  view  from  whicih  a  subject  can  be  looked  at; 
there  are  many  patlis  by  which  it  may  be  approachud ;  and  to  me,  other  points 
of  view,  other  modes  of  approach^  have  been  far  more  enticing  tlian  those 
adopted  in  our  standard  treatises. 

Tbe  old  and  tried  method  in  therapeutics  is  that  of  empiricism,  or,  if  the 

Etcrm  sound  harsh,  of  clinical  experience.  As  stated  by  one  of  its  most  ardent 
iUpportcTS,  tbe  best  possible  development  of  this  plan  of  investigation  is  to  bo 
fotmd  in  a  close  and  careful  analysis  of  cases  before  and  a^r  the  administra- 
tioD  of  a  remedy,  and,  if  the  results  bo  favorable,  tlie  continued  use  of  the 

Idrug  in  similar  cases.    It  is  evident  that  this  is  not  a  new  putbT  but  a  highway  < 
Ircady  worn  with  the  eager  but  weary  feet  of  the  prt»fession  for  two  thousand  ( 


That  very  much  hjis  been  thus  accomplished  it  were  folly  to  deny. 
Leaving  out  of  sight  the  growth  of  the  la^st  two  decades,  almost  ail  of  the 
currunt  therapeutic  knowledge  has  been  gained  in  this  way. 

Thcnipeutics  developed  in  this  manner  cannot,  however,  rest  upon  a  secure 
(buudation.  WTiut  to-day  is  believed  is  to-morrow  to  be  cast  aside,  certainly 
has  been  the  law  of  advancement,  and  seemingly  must  continue  to  bo  so. 
Wh:it  has  clinical  therapeutics  established  pernianeutly  and  indisputably? 
Scarcely  anything  beyond  tiic  primary  facts  that  *|uinia  will  arrest  an  inter- 
]iiitt4?nt,  that  salts  will  purge,  and  that  opium  will  fiuict  paiu  and  lull  to  sleep. 

To  <Mtablif^fi    tberufHjutic  facts   the   profci^siou   clings  as  with  the  heart 
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and  hand  of  one  man, — clings  with  a  desperation  and  unanimity  whose  inten- 
sity is  the  measure  of  the  unsatisfied  desire  for  something  fixed.  Yet  with 
what  a  Babel  of  discordant  voices  does  it  celebrate  its  two  thousand  years  of 
experience  I 

This  is  so  well  known  that  it  seems  superfluous  to  dte  examples  of  the 
therapeutic  discord ;  and  one  only  shall  be  mentioned,  namely,  rheumatism. 
In  this  disease,  bleeding,  nitrate  of  potassium,  quinine,  mercurials,  flying  blis- 
ters, purgation,  opium,  the  bromides,  veratria,  and  a  host  of  other  remedies, 
ill  have  their  advocates  clamorous  for  a  hearing ;  and  above  all  the  tumult 
tre  to  be  heard  the  trumpet-tones  of  a  Chambers,  '*  Wrap  your  patients  in 
blankets  and  let  them  alone.'* 

Experience  is  said  to  be  the  mother  of  wisdom.  Yerily  she  has  been  in 
medicine  rather  a  blind  leader  of  the  blind ;  and  the  histoiy  of  medical  progress 
is  a  history  of  men*groping  in  the  darkness,  finding  seeming  gems  of  truth 
one  after  another,  only  in  a  few  minutes  to  cast  each  back  to  the  vast  heap  of 
forgotten  baubles  that  in  their  day  had  also  been  mistaken  for  verities.  In 
the  past,  there  is  scarcely  a  conceivable  absurdity  that  men  have  not  tested 
by  experience  and  for  a  time  found  to  be  the  thing  desired ;  in  the  present, 
homoeopathy  and  other  similar  delusions  are  eagerly  embraced  and  honestly 
believed  in  by  men  who  rest  their  faith  upon  experience. 

Narrowing  our  gaze  to  the  regular  profession  and  to  a  few  decades,  what 
do  we  see?  Experience  teaching  that  not  to  bleed  a  man  suffering  from 
pneumonia  is  to  consign  him  to  an  unopened  grave,  and  experience  teaching 
that  to  bleed  a  man  suffering  from  pneumonia  is  to  consign  him  to  a  grave 
never  opened  by  nature.  Looking  at  the  revolutions  and  contradictions  of 
the  past, — ^listening  to  the  therapeutic  Babel  of  the  present, — is  it  a  wonder 
that  men  should  take  refuge  in  nihilism,  and,  like  the  lotos-caters,  dream  that 
all  alike  is  folly, — that  rest  and  quiet  and  calm  are  the  only  human  fruition? 

Since  the  profession  has  toiled  so  long  and  (bund  so  little,  if  fuither  pragresa 
is  to  be  made  we  must  question  the  old  methods  and  search  out  new  ones, 
which  haply  may  lead  to  more  fruitful  fields.  In  the  ordinary  afi'airs  and 
business  of  life,  when  anything  is  to  be  accomplished,  the  efi'oit  always  is  to 
discover  what  is  to  be  done,  and  then  what  are  the  means  at  command.  A 
primary  knowledge  of  the  end  to  be  accomplished,  and  a  secondary  aequaintr- 
ance  with  the  instruments,  are  a  necessity  for  successful  human  efibrt ;  and 
until  the  sway  of  this  law  is  acknowledged  by  physicians,  medicine  can  never 
rise  from  the  position  of  an  empirical  art  to  the  dignity  of  applied  science. 
Until  within  a  comparatively  recent  period,  it  has  been  impossible  to  comply 
with  this  law.  But,  through  the  advances  made  by  the  pathologists  and 
by  the  students  of  the  natural  history  of  disease,  we  are  fast  learning  the 
methods  in  which  nature  brings  the  body  back  to  health.  When  this  b 
done, — wlien  disease  is  thoroughly  understood, — we  shall  have  wrought  out 
the  fii'st  olcnient  of  the  problem,  shall  have  complied  with  the  first  requirement 
of  the  law. 
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It  is  s<»roely  within  the  province  of  tbe  therapeutist,  and  certainly  is  not 
pcmble  within  the  scope  and  limitA  of  this  work,  to  discuss  at  length  the 
mnra]  history  of  disease;  hut  it  is  allowable  to  point  out  evident  indications 
finr  relief;  and  this  I  have  done  to  a  greater  or  less  extent  throughout  th^ 

lKK)k, 

The  work  of  the  thernpeutist  is  cliiefly  with  the  second  portion  of  the  law. 
Evidently,  it  is  his  especijil  province  to  find  out  what  are  the  means  at  coin- 

md,  wlmt  the  individual  drugs  in  use  do  when  put  into  a  human  system, 

>k  lecminfrly  self-evident  that  the  physiological  action  of  a  remedy  can 
}  be  made  out  by  a  study  of  \iB  use  in  disease.  Under  all  circumstances, 
tte  prohk-m  is  one  of  the  most  connjlex  with  wliich  the  human  mind  has  to 
^grapple ;  and  to  introduce  into  this  prohlera  the  new  and  ever-varying  fuctora 
the  effect  of  disease  and  its  natural  vibrations  on  the  system  is  to  put  thfl 
Baalter  beyond  human  prescience* 

lo  spile,  then,  of  Dr,  Niemoyer's  assertion^  that  erperiroents  made  with 
nedieamentij  upon  the  lower  animals  or  upon  healthy  human  beings  have,  as 
been  of  no  direct  service  to  our  means  of  treating  disease,  and  that  a 

Dtinuation  of  such  experiments  gives  no  prospect  of  such  service,  it  is 
dertain  that  in  these* experiments  is  the  only  rational  acieiitific  ground wurk 
for  the  traitment  of  disease.  We  must  discover  wliat  influence  a  drug  exerts 
when  put  into  the  body  of  a  patient  before  we  can  use  it  rationally;  and  we 
can  gain  this  coveted  knowledge  only  in  the  method  indicated. 

It  has  been  strenuously  objected,  especially  to  experiments  upon  animals^ 
that  drugs  do  not  act  upon  the  lower  creatures  in  the  sumo  manner  as  they 
do  upon  man.  Wlien  I  first  commenced  the  studies  whose  outcome  is  the 
present  vohime,  I  was  profoundly  impressed  with  the  truth  of  tliis  ofl^re- 
pelted  aasertion  and  with  the  difficulties  which  it  put  in  the  way.  To-day 
I  do  not  believe  that,  stated  in  its  broad  sense,  it  is  true.  Indeed,  more 
irtrong^Vj  I  assert  that  it  is  not  true ;  that,  in  the  vast  mnjonty  of  cases,  the 
actions  of  dnigs  upon  man  and  upon  the  lower  animals  are,  though  seem- 
ingly different^  in  reality  similar ;  that  tlie  more  knowledge  we  acquire,  the 
fewer  exceptions  remain  unexphnned ;  and  that  the  whole  matter  is  in  all 
probability  subject  to  laws  whose  development  will  greatly  aid  in  our  expla- 
Diiticiti  of  various  obscure  clinical  phenomena. 

The  general  proofs  of  these  a-^j-ertions  arc  suflSciently  obvious,  I  tliink,  in 
the  folio wir»g  pages  to  render  it  unnecessary  for  me  \o  dwell  upon  them  at 
length  here :  moreover,  if  they  be  not  so  obnous  to  others  as  to  myself, 
ipaoe  ia  here  wanting  for  a  full  discussion  of  the  subject  I  can  only  make 
general  remarks,  and  point  out  some  of  what  I  believe  to  be  the 
ring  laws, 

In  the  first  place,  degree  and  quality  are  distinct  things,  and  should  not  be 
confounded.  Yet  they  frequently  arc ;  and  because  it  requires  as  much  mor- 
ptik  to  kill  a  pigeon  of  a  pound  weight  as  to  destroy  a  man,  we  are  told  that 
medicines  act  differently  upon  man  and  the  lower  animals.     Evidently  the 
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conclusion  is  a  non-sequitur,  and  difference  of  susceptibility  is  no  proof  of  dif 
ference  in  the  mode  of  impression.  A  teaspoonful  of  Epsom  salt  may  purge 
one  man,  whilst  it  may  require  ounces  to  affect  another.  Evidently  there  is 
a  difference  of  susceptibility;  but  when  the  impression  is  once  made  it  is  of 
the  same  character  in  each  case.  As  with  man  and  man,  so  with  man  and 
the  pigeon. — susceptibility  is  no  measure  or  gauge  of  the  character  of  the 
impression. 

A  large  number  of  drugs — indeed,  it  may  be  said,  the  larger  number  of 
important  drugs — exert  in  the  system  antagonistic  actions.  Thus,  atropia 
stimulates  the  spinal  cord,  but  destroys  the  conducting  power  of  the  nerve- 
trunks.  It  is  evident  that  as  one  or  the  other  of  these  influences  predomi- 
nates, will  there  be  convulsions  or  paralysis.  Now,  if  for  any  reason  one 
animal  be  exceedingly  sensitive  to  the  spinal  action  of  atropia,  that  animal 
will  in  belladonna-poisoning  suffer  from  convulsions,  whilst  its  fellow,  which 
is  affected  chiefly  by  the  nerve-action  of  the  drug,  will,  under  like  circum- 
stances, have  paralysis.  Here  the  mere  clinician,  with  his  superiicial  knowl- 
edge, seeing  the  paralyzed  and  the  convulsed  Ijring  side  by  side,  says.  What 
a  hopeless  muddle  I  Poor  fools,  these  vivisectors !  they  will  never  come  to 
any  good  I  In  truth,  the  differences  in  symptoms  ii»  these  and  in  many 
other  cases  simply  depend  upon  differences  in  susceptibility ;  and  the  only 
lesson  that  the  circumstance  teaches  is  the  importance  of  discovering  the  laws 
which  govern  these  susceptibilities. 

A  law  which  governs  the  susceptibility  to  the  action  of  drugs  is,  that  the 
more  highly  specialized  any  system  is,  the  more  readily  affected  is  it  by  a 
medicine.  Thus,  the  cerebrum  of  a  man  is  far  more  highly  organized  than 
that  of  any  other  animal,  and  consequently  he  is  far  more  sensitive  to  the 
action  of  drugs  which  affect  the  cerebrum  than  are  the  lower  forms.  Again, 
in  the  frog  the  spinal  system  is  especially  developed, — probably,  in  proportion  to 
the  cerebrum,  more  so  than  in  any  other  of  the  animals  commonly  experimented 
with :  consequently  the  batrachian  is  excessively  sensitive  to  remedies  which, 
like  strychnia,  affect  the  spinal  cord.  In  obedience  to  this  law,  we  have 
resulting  the  action  of  opium, — an  action  which  has  been  considered  the 
strongest  proof  of  the  hopelessness  of  any  attempt  to  explain  the  effects  of 
drugs  upon  a  man  by  experiments  upon  the  lower  animals.  In  man,  opium 
causes  deep  stupor  and  general  relaxation ;  in  the  frog,  it  causes  tetanic  con- 
vulsions. The  explanation  of  these  seeming  inconsistencies  is,  however,  very 
evident  when  the  whole  subject  is  looked  at  Opium  in  all  animals  has  a 
double  action,  one  upon  the  cerebrum  and  one  upon  the  spinal  centres.  In 
the  frog,  the  latter  being  the  more  highly  organized,  the  spinal  action  over- 
comes the  cerebral ;  in  man,  the  cerebrum  being  the  more  sensitive,  stupor 
replaces  the  convulsions:  yet  in  man  convulsions  sometimes  occur  in  opium- 
poisoning,  and  in  the  frog  the  dose  can  be  so  managed  as  to  cause  stupor. 

A  second  law  which  seems  to  hold  sway  over  the  action  of  drugs  upon 
different  animals  is  that  great  differences  of  function  in  a  system  affect  it? 


PREFACE  TO  THE  FIRST  EDITION. 


fdatioQ  to  drugs :  thus,  in  a  kerbivorous  animal  die  alimentary  canal  \b  very 
different  from  what  it  is  in  the  ctirnivora,  whuse  digest! vo  orj^aiia  la  turn 
differ  irom  those  of  man, — the  omnivoro.  Medicines  which  act  upon  the 
dimeDtiiry  canal  are  apt  to  vary  in  their  effects  upon  different  orders  of  animals. 

Convert  to  the  above  law  is  that  which  renders  systcma  which  are  little 
spocimluBed  similarly  acted  upon  by  drugs  in  different  ebsses  of  aiiimak. 

Thus,  the  general  structure  and  the  functions  of  the  circulatory  system  are 
very  uniform  among  vertebrates^  as  is  also  the  action  of  those  drugs  which 
affect  chiefly  the  ciix'ulation  :  thus,  aconite,  or  digitalis,  or  potash,  influences 
in  the  one  way  the  heart  of  the  frog,  of  the  rabbit,  and  of  n»an, 

Tliere  are  a  very  few  apparent  exceptions  to  the  uniformity  of  the  action 

idrugs  upon  all  auimuk,  which  Boemingly  contravene  the  laws  that  have 
mentioned.  These  exceptiouH  are  so  few,  h^wevcr^  that  wit  bout  doubt  ad- 
vaociug  knowledge  will  hy-atid-by  explain  them  all  and  s1h»w  wlnit  are  the  laws 
which  for  the  time  being  hold  tn  abeyance  or  overcome  tliose  already  stated* 

An  adaerted  fact,  which  haa  recently  been  brought  forward  as  revealing 
the  worthlessncss  of  annual  experimeututioii,  is  that  some  monkeys  are  not 
loaoeptible  to  the  action  of  strychnia^  whibt  othera  are.  Graiiiing  the  truth 
of  the  asserted  fact^  it  certainly  is  explainable.  It  is  at  Icat^t  conceivable 
that  a  given  species  of  anliuid  may,  by  the  gradmilly-aef|uired  habit  of  teed- 
bg  upon  a  substance  containing  a  narcotic  poisiiin,  acN^|uire  an  insusceptibility 
to  the  iufiuenee  of  that  poison,  which  shall,  as  it  were,  belong  to  its  speciiie 
type,  or,  in  other  words,  be  an  actjuired  specifie  churacter.  The  nervous 
of  the  opium-eater  becomes  accustomed  to  the  stimulant,  and  it  is  not 
ibie  thiit  a  measure  of  the  habit  should  be  transmitted.  If  the  Bar- 
winiao  law  of  the  gradual  evolution  by  the  sur\'ival  of  the  fittest  have  any 
force,  these  curious  apparent  freiiks  of  medicines  in  regard  to  their  physio- 
logical action  may  be  the  result  of  this  law^  espc»cially  since  it  is  species  which 
ire  afiiected  It  is  not  all  monkeys  that  are  proof  against  strychnia,  but,  as 
we  are  distinctly  told,  only  one  s[MX'i«3s  of  monkey  ;  and,  so  far  as  I  know,  it 
ia  not  all  deer  tliat  are  said  to  thrive  when  fed  u|>on  tobacco,  but  only  the 
Yirgiaia  deer.  Whether  this  conception  bo  or  be  not  a  mere  fancy,  this  much 
ii  to  my  mind  very  clear,  that  the  few  scattered  cxc*eptiuns  ought  not  to  out- 
weigh the  immense  majis  of  evidence  upon  the  other  side,  and  tliat  it  is  ineon- 
oeivable  that  drugs,  in  their  relations  to  animal  organisms,  differ  fi-um  all  other 
created  things  in  not  being  subject  to  law. 

Id  the  early  fjortion  of  this  preface  I  stated  that  the  work  had  grown  out 
of  a  oetHl  felt  by  myself:  that  need  was  for  a  W>ok  into  which  should  he 
giithered  the  many  scattered  facts  in  regard  to  the  physiologicid  action  of 
medicine, — a  book  in  which  ao  attempt  should  be  made  to  sill  the  true  from 
the  false,  to  reconcile  seeming  differences,  to  point  out  what  we  know  and 
what  we  do  not  know,  and  to  give  a  platform  from  which  investigators  might 
itart  forward  without  the  necessity  of  being,  as  is  so  oflen  the  csise,  ignoniiil 
of  what  was  already  achieved,  or  of  spending  a  great  deal  of  time  in  a  wild 
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hunt  through  the  almost  boundlcts,  but  often  scattered  and  inacceflsibley 
ranges  of  Continental  literature. 

The  plan  of  the  present  work  has  been  to  make  the  physiological  action  <^ 
remedies  the  principal  point  in  discussion.  A  thoroughly  scientific  treatise 
would  in  eadi  article  simply  show  what  the  drug  docs  when  put  into  a  healthy 
man,  and  afterwards  point  out  to  what  diseases  or  morbid  processes  such  action 
is  able  to  afford  relief.  Unfortunately,  in  the  great  majority  of  cases  our 
knowledge  is  not  complete  enough  for  this,  and  the  clinical  method  has  to  be 
used  to  supplement  the  scientific  plan. 

I  have  added  to  the  book  a  consideration  of  toxicology,  so  far  as  it  is  of 
interest  to  the  physician.  This  has  been  done  for  several  reasons.  First,  it 
was  necessary  to  study  the  action  of  poisonous  drugs  upon  man,  in  order  to 
make  out  their  physiological  action ;  secondly,  physicians  are  constantly  re- 
quired to  diagnose  and  to  treat  oases  of  poisoning ;  thirdly,  it  is  ofUm  of  the 
greatest  importance  for  a  medical  man  in  a  court  of  bw  to  be  able  to  statu 
what  arc  the  symptoms  and  post-mortem  appearances  produced  by  a  given 
poison,  whut  diseases  they  simulate,  and  how  far  and  in  what  they  differ  from 
the  phenomena  of  these  diseosos.  That  part  of  the  science  of  toxiook)gy 
which  treats  of  the  recognition  of  poisons  in  the  cadaver,  or  in  food  and 
drink,  belungs  to  the  domain  of  the  chemist,  and  I  have  avoided  it  altogether. 
For  a  situilar  reason,  in  the  sections  on  materia  medica,  the  chemical  relations 
of  muicral  substances  have  not  been  discussed  at  all 

Preface  to  the  Fifth  Edition. — The  exhaustion  of  the  fourth  edition 
of  this  book  in  about  six  months  has  not  only  been  a  personal  gratification 
to  its  author,  but  has  stimulated  him  to  render  the  volume,  as  far  as  lay  in 
his  power,  worthy  of  the  kind  judgment  and  continued  favor  of  his  co- 
laborers.  Attention  has  been  paid  not  only  to  recent  but  also  to  past  litera- 
ture, and  it  is  believed  that  the  book  represents  more  thoroughly  than  ever 
before  the  best  therapeutic  thoughts  of  the  day. 
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INTRODUCTION, 


AliTHauaii  PoAHif  ACT,  or  the  adenoe  of  preparing  medicmes^  is  entirely 
&tiiiet  from  Trerapeuticb,  or  the  eciencc  of  the  application  of  medicinee  to 
like  essti  of  disease,  it  is  evident  that  some  aequaintanoe  with  the  former  ia 
Movaaary  ta  the  correct  appreeitition  of  the  latter..  Further,  as  the  basiB  of 
boUi  these  stadies,  mu^  first  oome  a  knowledge  of  Materia  Medica,  or  the 
filfaMaiiMi  wed  as  tnedktQfia.  Pbaruaooi^oot  is  the  general  term  cm- 
ploj^  U>  emhrace  Uiese  thoee  divi^ona* 

In  every  civilised  eonntrj  there  is  some  recognised  officia]  list  of  dmgs  and 
ikmr  prepmitionay  known  aa  the  Pharmacopotia,  In  most  places,  this,  heing 
(fvpftred  with  the  sanction  of  the  government,  partakes  of  the  nature  of  a 
Jpirt  hot  in  the  United  States  conform  it  j  to  it  depends  upon  the  voluntary 
of  the  professions  of  Medicine  and  Pharmacy,  by  a  repre^ntative  con- 
of  which  it  was  ori<;^nally  prepared  and  is  decennially  revised. 
The  United  States  Pfuirmacopma  is  divided  into  three  portions :  &  primary 
and  a  Mectmdaty  matena  medtca  li$t^  and  a  chap»ter  on  prtparationn^  with 
dbeetio&s  for  their  manufacture.  The  primary  list  contains  medicines  whose 
repotation  is  believed  to  be  assured ;  the  secondary  list,  those  still  on  trial, 
or  thoee  which  ejcperienee  \\m  islmwn  to  he  not  altogether  valuoleKs,  but  yet 
of  iittl#  importance.  It  is  evident  that  a  knowledge  of  the  officinal  or  reco^- 
wmi  preparations,  of  their  general  mode  of  manufacture,  and  of  their  strength, 
b  omisial  to  the  therapeutist.  The  United  States  Pbarmacopo&ia  rocogniisea 
r«iity-nine  classes  of  them,  as  ibtlows : 

DlXX>CTA. — Decoctions  are  made  by  boiling  erode  drugs  for  a  greater  or 
in  water.     It  is  evident  that  this  methixl  of  preparirjg  is  ineligible 
2  IT 
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when  the  actiye  principle  is  volatile  or  is  easily  decomposed  by  heat,  or  when 
the  drag  contains  much  starch,  whose  extraction  would  make  the  prepai&tion 
very  thick  and  predispose  it  to  rapid  decomposition.  The  method  is  especially 
adapted  to  woody,  hard  substances,  and  to  those  containing  much  albumen 
which  is  coagulated  by  the  boiling  water  and  left  in  the  drug. 

Infusa. — Infugiom  are  made  with  water,  either  cold  or  hot,  without  boil- 
ing.    They  are  prepared  by  maceration,  or  by  displacement. 

LiQUORES. — Solutions  are  preparations  in  which  an  active,  non-vokude 
principle  is  dissolved  in  water. 

AQUiE. —  Waters  are  solutions  of  volatile  principles  in  water. 

MiBTURiE. — Mixtures  are  preparations  in  which  one  or  more  medicinal 
substances  are  held  in  suspension  in  water.  Of  such  nature  arc  emulsions,  in 
which  some  oily  material  is  suspended  by  a  gummy  or  an  albuminous  body. 

MuciLAQiNES. — Mucilages  are  solutions  of  gummy  substances  in  water. 

Strupi. — Si/rups  are  sugary  liquids,  the  menstruum  or  basb  of  which  is 
water,  with,  in  some  cases,  vin^ar  or  alcohol. 

Mellita. — Honeys  are  preparations  whose  basis  is  honey. 

AcETA. —  Vinegars  are  those  preparations  in  which  vinegar,  or  dilute  acetic 
acid,  is  used  as  the  menstruum. 

TiNCTURiE. —  Tinctures  are  alcoholic  solutions  prepared  by  maceration  or 
displacement  from  the  crude  drug,  or  by  dissolving  non-volatile  principles.  In 
some  of  them  strong,  in  others  dilute,  alcohol  is  used. 

Spiritus. — Spirits  are  alcoholic  solutions  of  volatile  principles,  made  by 
direct  solution  or  by  distillation  from  the  crude  drugs. 

Vina. —  Wines  are  preparations  whose  menstruum  is  wine. 

Glycerita. — Glycerites  are  preparations  in  which  glycerine  is  the  solvent 

Olea  Destillata. —  Volatile  Oils  are  activa  principles  of  such  natore, 
prepared  by  distillation. 

OLEORESiNiE. — Oleoresins  are  concentrated  preparations,  composed  gen 
erally  of  a  volatile  oil  and  a  resin.  They  are  really  ethereal  extracts,  made  by 
the  action  of  ether  upon  the  crude  drugs ;  in  the  case  of  ginger,  a  mixture  of 
alcohol  and  ether  is  used. 

Succi. — Fresh  Juices  are  obtained  by  expression  of  the  green  plant,  enough 
alcohol  being  added  to  preserve  them. 

ExTRACTA. — Solid  extracts  are  of  two  kinds ;  one  being  prepared  by  the 
evaporation  of  the  fresh  juice,  the  other  being  made  in  various  ways  from 
the  crude  drugs. 

ExTRAOTA  Fluida. — Fluid  extracts  are  very  concentrated  fluid  prepara- 
tions, generally  so  made  that  one  minim  represents  one  grain  of  the  crude 
drug. 

Resins. — Resins  are  purgative  resinous  principles,  obtained  by  the  pre- 
cipitation of  saturated  tinctures  with  water. 

CoNFECTiONES. — Confections  arc  medicinal  substances  beaten  up  with 
sugar  into  a  pasty  mass. 
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Trochtsci. —  Trochtn^  or  lozert^es^  are  gummy  pelleta  or  diska,  so  made  w* 
►  diasolve  slowly  in  the  moutlx. 

ScTPOSlTORlA. — Supptmtorirs  are  conical  bodies,  prepared  for  mtrodue- 
41  mto  the  rectum,  where  they  melt  with  the  heat  of  the  body.     Their 

I  m  geaemlly  cacao  butter, 
Unguenta  and  CeraTA,^ — Omfments  and  OrraUsvLX^  fatty  solid  prepara- 
llrtid  ibr  external  use.     The  cerates  containing  war  (cerd)  are  the  firmer  of 
lie  two. 

Emplastra. — Piasters  are  solid  substances  spread  by  the  aid  of  hem  uiH>n 
l^t^lin,  skin,  or  other  similar  material,  and  of  such  nature  d«  to  be  adhesive 
the  temperature  of  the  body. 

Charts. — Papers  are  medicated  leaves  or  sheets  of  paper  for  external  ubc. 
The  only  officinal  are  those  of  mustard  and  of  cantharides. 

LlxniEMTA, — Liniments  are  lifjuid  preparations,  generally  soapy  or  oily» 
and  always  intended  to  be  applied  externally  by  rubbing. 

The  names  of  PlLirL.«  {PlUs)  and  Pulvkres  {Powders)  sufficiently  indi- 
cate lije  character  of  the  preparations. 

The  British  Pharmacopoeia  is  not  divided  as  that  of  the  United  States,  but 
the  dm^  and  their  preparations  are  arranged  alphabetically. 

In  wlmt  way  medicines  produce  changes  in  the  life-actions  of  various  jvATtH 
is,  and  probably  mo^  ever  reniaitj,  uiiknowu,  precisely  as  it  is  beyond  th«» 
lit  of  the  human  intellect  to  know  why  the  nerve-<?ell  or  the  spemmtos&oon 
^rfanns  the  prodigies  of  which  it  m  capable.  The  fact  that  various  sub- 
do  pCMBeaB  a  selective  tendency,  so  to  speak,  do  act  more  forcibly  on 
ome  form  of  tissue  than  on  another^  is,  however,  indisputable. 

The  cffdcts  of  medicine  arc  commonly  divided  into  the  primari/  and  second' 

fy  or  the  immediate  and  the  remote.     An  example  will  probably  nhow  the 

ftsrenoe  between  these  in  the  briefest  and  most  forcible  manner.    Thus,  the 

aiddiate  effect  of  a  diuretic  m  increased  urination :  the  secondary  effect 

ay  be  nmiaval  of  serous  effmiion  in  some  part  of  the  body.     It  is  evident 

.  the  ktter  ia  brouj;ht  about  not  by  the  medicine  itself,  but  by  the  changes 

imiueea ;  the  incrtmsed  excretion  musing  a  diminution  of  the  amount  of 

be  fluid  in  the  blood-vessels,  which  in  turn  predisposes  to  ahfiorption. 

The  term  or  expression  tntlicotifm  for  a  given  remedy,  being  in  constant 

«j  out^ht  to  be  distinctly  underwtond;  by  it  is  meant  the  pointings  of 

lure,  or,  in  otliex  word^,  the  evident  needs  of  the  «Hystem.     Thns^  bard  fjiDces 

^llected  in  the  colon  are  an  indication  for  a  purgative  of  such  character  as 

produw  wat£iy  discbat^cs  to  sf>ftcn  them.     Relaxation  in  a  part  indi- 

a  rcmetly  of  .nuch  pmpcrttes  that  it  will  awake  into  new  life  the  natural 

wiinictiUty  of  the  part.     Agziin,  the  snppn»Hsion  of  secretion  from  over- 

3lt4iiuctitt  or  from  irritation,  is  an  indication  for  some  drug  which  will  allay 

whiLst  the  same  suppression,  when  dependent  upon  t^^rpor  or  loss 

iviiy,  will  call  fur  an  excil^int, — on  irritant.     The  childish  absurdity 

treating  symptoma  by  any  such  bw  as  '^  similia  gtmillbus  curantur/'  or 
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*'  dissimilia  difiBimilibus  curantur,"  is  at  once  apparent  Symptoms  are  merely 
the  snrfacc-play  of  disease ;  and  the  rational  therapeutist  always  seeks  out 
their  hidden  meaning. 

By  far  the  greater  number  of  remedies  are  absorbed  into  the  blood,  and 
thus  find  access  to  the  part  upon  which  they  act.  It  is  necessary,  thereftnrei 
for  them  to  be  so  placed  that  they  can  be  taken  into  the  blood-vessels. 

There  are  five  paths  of  entrance  for  medicines  into  the  circulation, — the 
stomach,  the  cellular  tissue,  the  rectum,  the  skin,  the  lungs.  By  far  the  moFt 
frequently  employed  of  these  is  the  first-named.  It  is  evident  that,  in  order 
to  pass  rapidly  and  readily  into  the  absorbents,  medicmes  must  be  in  solution. 
When  administered  by  the  stomach,  however,  it  is  equally  plain  that  solu- 
bility in  an  ordinary  menstruum,  snch  as  water,  is  not  a  tine  qua  nan,  since 
the  varying  acidities,  alkalinities,  and  organic  contents  of  the  alimentary 
juices  give  to  them  a  solvent  power  far  above  that  of  less  complex  and  vary- 
ing fluids.  Thus,  a  medicine  insoluble  in  water  may  be  dissolved  by  the  acids 
of  the  gastric  juice,  while  another  drug  may  owe  its  activity  to  its  solution 
by  the  alkalies  or  by  the  fatty  matters  of  the  intestinal  fluids. 

The  dissolving  power  of  the  rectal  fluids  is  very  slight :  hence,  in  order  to 
act  efiiciently,  medicines  when  given  by  the  rectum  must  be  in  solution  or 
readily  soluble.  Absorption,  moreover,  does  not  occur  so  rapidly  from  the 
rectum  as  from  the  stomach,  and  greater  time  is  therefore  needed  to  impress 
the  system  in  this  way.  In  the  great  majority  of  cases  medicines  are  thus 
exhibited  to  obtain  peculiar  effects  more  or  less  local  in  character.  Thus,  an 
opium  suppository  is  given  in  dysentery,  or  to  quiet  irritation  of  the  genito 
urinary  organs,  or  to  check  vomiting. 

The  subcutaneous  tissue  affords  the  most  rapid  route  to  the  central  organs. 
The  substance  must,  however,  always  be  in  perfect  solution,  and  not  too  irri- 
tating. It  is  thrown  under  the  skin  by  means  of  a  small  syringe  with  a  sharp 
hollow  needle  for  its  nozzle.  Great  care  should  be  taken  to  avoid  throwing  a 
medicine  into  a  vein,  and  so  producing  a  sudden  overwhelming  effect.  The 
point  of  the  syringe-needle  should  not  be  thrust  deeply  into  the  tissues,  but 
be  kept  just  beneath  the  skin,  and  be  withdrawn  a  little,  after  having  been 
pushed  along  under  the  skin  farther  than  necessary.  The  objections  to  the 
method  are  the  danger  of  injecting  into  a  vein,  the  slight  pain  of  the  opera- 
tion, and  the  skill  required  for  the  latter,  so  that  the  administration  cannot 
be  left  to  the  nurse,  together  with  the  local  irritation  and,  it  may  be,  inflam- 
mation, to  which  many  drugs  so  used  give  rise.  Tlie  pain  may  be  to  a  great 
extent  avoided  by  slightly  freezing  the  skin  by  means  of  a  spray-producer, 
yet,  for  the  other  reasons  mentioned,  the  hypodemiic  method  should  not  be 
employed  except  under  certain  circumstances.  When,  as  in  severe  suffering, 
an  immediate  decided  action  is  required,  it  is  beyond  all  value, — the  system 
coming  under  the  influence  of  the  remedy  as  if  by  magic.  The  dose  sliould 
always  be  smaller  than  that  by  the  mouth. 

There  are  several  ways  in  which  medicinal  principles  are  introduced  through 
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tWflkin,  although  the  only  one  in  common  use  is  the  application  of  nicdieatecl 
fkuy  preparations^  either  with  or  without  friction.  Absorption  tnkes  pWo, 
of  euiirs>ej  iiiasl  rapidly  in  those  pusitions  at  which  thf!  skin  is  thinnost, — 
tbe  imide  of  the  thighs,  the  eurface  of  the  abdonien,  and  especially  the  arm- 
pita.  Almost  the  only  remcily  which  is  introduecMl  into  the  system  in  (his 
way  Is  mercury.  Absorption  will  take  place  through  the  skin  frum  buths,  but 
m  slowly  that  advaDtage  m  never  taken  of  it  in  the  ooustltutional  treatment 
of  disease, — unless  the  sulphur  baths,  Bometimes  employed  in  rheuinutisin, 
impress  the  general  system  by  abst>rptian,  which  seems  to  nie  doubtful. 
Formerly,  medicines  wero  sometimes  exhibited  by  placing  them  on  blistered 
suHacess  beneath  the  raised  cuticle ;  but^  except  iu  the  instance  of  morphia, 
BO  used  in  gastric  disturbanoe,  at  present  the  endermic  method  is  very  rarely 
employed. 

To  inBuence  the  general  system,  the  lungs  are  only  used  for  the  introduo- 
tioD  of  the  vapors  of  the  ansesthetica. 

For  foc^l  purposes  medicines  are  applied  to  various  parts, — ^to  the  skin^  to 
the  ear,  narra,  &ucee,  stomach,  larynx,  lungs,  rectum,  va^a,  urethra,  etc. 
For  the  last  three,  Uquid  preparations  known  as  injectiom^  or  solid  ones 
known  as  wppoakories^  or,  io  case  of  the  uretlira,  as  boupeSj  are  employed* 

For  the  puqx>se  of  making  local  applications  to  the  respiratory  organs, 
iMtOMtzafion  is  very  commtmly  practiced.  Very  many  forms  of  apparatus  are 
io  use,  but  the  principle  in  all  of  them  is  the  same.  A  rapid  current  of  air, 
Of  of  st/CAm,  is  forcibly  ejected  frrim  a  horizontal  pipe,  through  a  capillary 
orifice,  directly  across  a  similar  opening  in  a  vertical  tube.  The  ru^li  of  the 
vapor  over  this  second  orifice  forms  a  vacuum  ]  the  fluid  into  which  the  base 
of  the  vertical  tube  ts  set,  rushing  up  to  fill  this,  is  sucked  or  drawn  out 
thr<.ni«;h  the  orifice,  and  as  it  emerges  is  broken  into  a  tine  spray,  and  is  car- 
ried along  by  the  current  of  air  or  steam  int<i  a  niuuth-piece,  at  which  sit^  the 

I  patient.     It  cannot  be  gainsaid  that  in  this  way  we  are  able  to  cairy  medieinal 
IOCS  not  merely  into  the  larynx,  hut  into  the  lungs  themselves.     Yoh- 
Bcines  vaporized  by  heat  are  als4:>  sometimes  employed  in  the  treatment 

'  of  lung  affections. 

There  are  various  classes  of  agencies  which  so  modify  the  action  of  drugs 
sfl  to  uccsessitate  their  oonsideration.  Such  are  disease,  climate,  habit,  tern- 
penuoent,  idiosyncrasies,  sex^  age,  time  of  administration,  imd  emotions. 

DiMeiise  often  furtifies  the  system  against  the  action  of  remedies,  so  that  the 
dose  has  to  be  greatly  increased  to  obtain  perceptible  effects.  Thus,  pain  or 
^Uriunt  tremens  will  interfere  greatly  with  the  production  of  narcotism  by 
opitun ;  or  spinal  disease  with  purgation.     Disease  may  altogather  prevent  the 

I  mdmm  of  a  remedy.  In  all  these  eases  two  rules  should  never  be  lost  sight 
rf :  fiT«t>  never  give  the  medicine  in  such  doses  as  would  in  health  clause 
dcaili ;  second,  always  be  sure,  before  giving  large  amount**,  that  the  Remedy 
wQl  not  make  matters  worse  (as  a  drastic  in  Intussusception). 

Ctimnie^  by  giving  physical  Imbita  or  tendencies  ti>  the  patient,  often  greatly 
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influences  the  proper  selection  and  dose  of  remedies.  It  is  only  necessary 
to  allude  to  the  great  consumption  of  quinine  in  malarial  regions  as  an  ex- 
ample. 

Uahit — including  mode  of  life — seems  to  alter,  as  it  were,  the  very  consti- 
tution of  man.  Not  only  does  it  give  type  to  disease,  by  producing  habitual 
plethora,  or  its  opposite,  but  it  also  fortifies  against  the  action  of  single  reme- 
dies, or  whole  classes  of  them.  Thus,  in  the  opium-eater,  a  dose  sufficiently 
large  to  kill  an  ordinary  man  serves  only  to  gratify  the  cravings  of  appetite. 
Again,  a  man  accustomed  to  one  narcotic,  as  alcohol  or  opium,  loses,  to  a 
greater  or  less  degree,  his  susceptibility  to  all  narcotic  influence ;  and  the 
patient  whose  bowels  require  daily  to  be  moved  by  a  cathartic  finds  himself 
react  more  and  more  slowly  to  medicines  of  that  class.  Again,  a  nervous 
system  blunted  by  exposure  and  toil  in  the  open  air  is  far  less  susceptible  to 
the  action  of  remedies,  and  requires  larger  doses  to  influence  it,  than  the  deli- 
cate organization  of  a  woman  weakened  by  indolence  and  luxury. 

Temperaments  are  peculiarities  of  organization  characterizing  classes  of 
individuals ;  idiospicrcLsies,  peculiarities  belonging  to  single  individuals.  This 
is  scarcely  the  place  to  discuss  the  subject  of  temperaments,  but  it  is  allowable 
to  state  that  while  the  phlegmatic  person  is  no  more  easily  moved  by  medicinal 
than  by  other  agencies,  the  nervous  individual  answers  as  quickly  to  the  one 
as  to  the  other.  Idiosyncrasies  seem  at  present  to  be  beyond  law.  They  are 
often  very  remarkable,  and  a  knowledge  of  them  is  most  important  for  the 
practitioner.  Thus,  a  relative  of  the  author's  is  thrown  into  the  most  alarm- 
ing fainting-fits  by  eating  even  so  much  butter  as  would  be  ordinarily  used 
as  a  dressmg  for  vegetables  at  dinner.  Some  persons  are  poisoned  by  the 
slightest  touch  of  turpentine,  others  are  frightfully  salivated  by  a  mere  par- 
ticle of  a  mercurial.  These  idiosyncrasies  are  numerous,  cannot  be  foreseen, 
and  are  often  very  important :  hence  the  necessity,  in  prescribing  for  an  un- 
familiar patient,  of  always  asking  as  to  his  or  her  peculiarities. 

Sex,  of  course,  modifies  all  diseases  connected  with  the  organs  or  the  pro- 
cess of  generation,  but  it  does  more.  Woman  is  more  impressible,  less  robust, 
with  less  power  of  resisting  external  agencies,  than  is  man.  Consequently, 
the  dose  for  her  should,  as  a  rule,  be  less  than  that  for  him.  It  is  needless 
to  remark  here  at  length  on  the  necessity  for  abstinence  from  strongly  per- 
turbing remedies  during  pregnancy  or  at  the  menstrual  periods. 

Age,  of  course,  modifies  materially  the  dose.  The  rule  of  Dr.  Young,  the 
one  which  seems  to  me  the  most  practical  and  generally  useful,  is  to  add 
twelve  to  the  age  and  divide  the  age  by  the  result.  Thus,  a  child  one  year 
old  would  require  one-thirteenth,  one  three  years  old  three-fifteenths,  of  the 
amount  necessary  for  an  adult.  Other  rules  have  been  invented,  but  the 
only  one  which  seems  to  me  practical  is  the  following,  proposed  by  Dr.  R.  O. 
Cowling  (^American  Practitioner^  vol.  i.)  : 

"  The  proportionate  dose  for  any  age  under  adult  life  is  represented  by  the 
number  of  the  following  birthday  divided  by  twenty-four :"  i.e.,  for  one  year 
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ifl  ^  ^=^  ^  ;  for  two  jre^TB,  /^  =  I ;  for  tlirce  yeara,  ^  =  J  ;  fof  five  jctini, 
^^  =  i  ;  for  eleveo  years,  ^}  ==  J ,  etc, 

Ph>C  Clarke  (Boston  Me<L  atui  Sur^.  Journal^  1872)  has  propoaed  a  rule, 
which,  although  probably  more  accurat43  than  cither  of  those  given,  seems  too 
cumbetsome  for  ordinary  purposes.     It  is  based  upon  relative  weights : 

**  Aasuming  the  average  weight  of  an  adult  to  be  one  hundred  and  fifty 
pounds^  for  whom  an  appropriate  dose  L^  1^  or  one  drachm,  the  dose  of  moBi 
medioines  must  be  increnaed  or  diminished  in  the  proportion  of  the  weight  of 
the  patient  to  that  ntimber  of  pounds.  This  proportion  is  represented  by  a 
Iraciioii  whose  numerator  is  the  patient's  weight,  and  whose  denominator  is 
150,  If  a  child  at  birth  weighs  six  piunds,  the  appropriate  dose  for  it  would 
be  -j-f^,  or  ^ ;  if  it  weighs  tj^n  pounds,  ^^,  or  ^.  A  ehild  two  years  old, 
weigliing  twenty  pounds,  would  require  ^^,  or  about  ^  of  an  adult  dt^e  ;  or, 
more  precisely,  X.  A  person  whose  weight  is  two  hundred  pounds  :sliould 
have  ^J,  or  IJ  of  an  average  adult  dose/' 

It  must  never  be  lost  sight  of  that  cliildren  bear  narcoties  very  badly,  and 
that  the  doses  of  such  remedies  for  them  should  always  be  proportionally 
imaller  than  for  the  adult 

Ttme  of  Admitmtration, — Absorption  takes  place  most  rapidly  in  an  empty 
stomach,  and  consequently,  when  rapidity  of  action  is  desired,  the  medicine 
should  be  given  under  such  circumstances.  Thus,  a  purgative  acts  soonest 
wheQ  given  before  breakfast*  Substances  which  are  irritating  to  the  stomach 
fiboidd  always  be  administered  not  only  proi>erly  diluted,  but  also  when  the 
Tiscus  is  filled  by  a  mass  of  food,  which  may  serve  still  further  to  lessen  their 
eonoentmtion.  Hence,  such  remedies  as  iodine  and  arsenic  are  preferably 
exhibited  after  me»ds.  Again,  some  drugs,  such  as  iron,  are  best  dissolved 
by  the  acid  gtistric  juice,  and  it  is  a  matter  of  some  importance  to  place  them 
in  the  stomach  ailer  eating,  when  the  proc^css  of  digestion  is  most  vigorous. 

Mental  Emotion. — Space  is  wanting  to  discuss  at  any  length  the  influence 
of  the  imagination  up<m  the  action  of  remedies ;  and  the  reader  must  be 
referred  to  the  delightiiil  hook  of  Dr,  Tukc  for  illustration.  Suffice  it  to 
slate  that  a  pi^ksitive  announcement  that  a  remedy  will  have  a  certain  effect 
hon  ciften  a  most  remarkable  influence  in  producing  that  effect,  especially  on 
pcrwns  of  nervous  organization  and  of  not  too  great  culture  to  have  faith. 
I  have  given  a  hypodermic  injection  of  a  grain  of  morphia  to  a  man,  inducing 
a  degree  of  hypnotism,  and  the  next  day,  doubling  the  si^e  of  the  injectioD 
ili  withdrawing  aU  morphia,  have  caused  a  much  more  intetise  effect 


It  is  ervident  that  every  treatise  upon  pharmacology  must  have  some  plan 
in  acoordance  with  which  the  various  subsUmoes  treated  of  arc  arranged.* 

At  preseat^  all  that,  in  my  opinion,  can  be  reasonably  demanded  of  any 
^alem  ia  that  it  be  a  convenient  row  of  pegs  upon  which  to  hang  otir  ideas 
nnd  facta,  so  that  they  may  be  ea^ly  retained,  and  be  easily  accessible  when 


■  For  A  diBeuflsioQ  of  eWslilcatiui],  see  the  firit  edition  of  this  work. 
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wanted.  Under  these  circiimstanoes  I  venture  to  offer,  as  the  basis  of  the 
present  treatise,  without  further  comment,  the  following  chnioo-physiological 
classification,  founded  upon,  but  very  different  from,  that  of  Prof.  Qeoige  B. 
Wood. 

CLASSIFICATION. 

PART  I.— DRUGS. 

1.  SUBSTANOIS  WHICH  AOT  ON  THE  SOLIDS  AND  FLUIDS  OY  THS  BODT. 

a.  General  Remedies. 
Class       I. — Astringents. 
«  II.— Tonics. 

"        HL — Cardiac  Stimulants. 
"        IV. — Cardiac  Sedatives. 
"  V. — ^Antispasmodics. 

"         VI. — ^Analgesics. 
"       VII.— Mydriatics. 
«     Vin.— Anaesthetics. 
"        IX. — Excito-motors. 
"  X. — ^Depresso-motors. 

"        XI. — ^Alteratives. 

b.  Local  Remediu. 
Class       L — ^Emetics. 

"  n.— Cathartics. 

**  HL— Diuretics. 

«  IV.— Diaphoretics. 

**  V. — Expectorante. 

"  VI. — ^EmmenagogutiS. 

«  VIL— Oxytocics. 

*'  VTIL — Sialagogues. 

"  IX.— Errhines. 

"  X. — Epispastics. 

«  XL— Rubefaciente. 

"  XIL— Escharotics. 

"  XIII.— Demulcents. 

«  XIV.— EmoUients. 

"  XV.— Diluents. 

"  XVI.— Protectives. 

2.  Substances  which  act  externally  to  the  Body. 

Class       I. — Antacids. 
"  n. — Anthelmintics. 

"  m.— Digestants. 

"  IV.— Absorbents. 
"  V. — ^Dismfectants. 

PART  II.— REMBDIBS  WHICH  ARE  NOT  DRUGS 


DRUGS. 


'DIVISION  L-SYSTEMIO  REMEDIES. 

Subdivision  I.— General  Remedies. 
CLASS  L-ASTRINGENTS. 

Abtrinoents  aro  tbo^e  drugs  whicli  catiBe  ooQtractioa  of  living  tifisuea. 
Tbat  thej  do  not  act,  as  baa  been  supposed,  either  bj  coagulutin^  aJbumen  or 
bj  calling  into  actioQ  the  nms<;ular  function^  is  demonstrated  by  tbe  transit 
tonocss  of  their  effects,  and  by  the  fact  that  they  influenoe  tisaues  oontaiDiDg 
BO  muicolar  fibre.  Every  livin^^  sofl  tissue  appears  to  poasess  a  normal  degree 
of  coodeDsatioD,  which  may  be  departed  fi%>m  on  either  hand  ;  when  this  hap- 
peoSi  the  part  is  tsaid  to  be  relaxed  In  tbe  one  casej  in  the  other  to  have  itfl 

Dicitj  Increased,  or  to  be  aetringcd.  The  action  of  astringents  is  alwaya 
thc*il  OfUi — i.d.,  produced  not  through  the  intervention  of  the  nervous  sys- 
tem, but  by  direct  contact  with  the  part  affected.  A  pure  astringent  should  be 
capable  of  doing  nothing  beyond  Lududng  contraction  ;  but  in  reality  there  is 
acaroely  such  a  drag.  All  astringents  are,  when  applied  too  freely,  irritants; 
indeed r  it  \&  doubtful  whether  their  therapeutical  property  of  astringency  is 
oat  due  to  the  exercise  of  a  mild  form  of  irritation* 

Our  knowledge  of  the  actbn  of  astringents  upon  blood-vessels  is  still  very 
Bmited,  The  only  published  experiments  are  those  of  M.  Rosenstein  (RoU' 
tfiMeh*t  PliannayAog.  Untermchutigm^  Bd.  ii.  p.  80).  He  placed  solutions 
of  nitrate  of  silver,  of  acetate  of  lead,  of  sesquiobloride  of  iron,  and  of  tan- 
nic, gallic,  and  pyro-gallio  acids  upon  the  exposed  mesenteric  vessels  of  a 
caramcd  frog.  The  first  three  solutions  contracted  arterioles,  venules,  and 
enptlUncii,  nitrate  of  silver  being  much  the  most  powerful  and  the  iron  salt 
the  weakest ;  the  effect  on  the  capillaries  was  the  most  permanent.  The 
adds  instead  of  contracting  enlarged  the  vessels*  This  dilatation  was  not 
reflex,  us  it  occurred  after  destructiun  of  all  of  the  nerre-centres.  It  was 
probably  due  to  the  irritant  action  of  the  acid. 

The  indications  for  the  use  of  an  astringent  are  very  evident. 

In  the  firi^t  rank  among  such  indications  is  the  exhtence  of  relaxation, 
al  relaxation  is  almost  always  the  result  of  previous  over-excitement. 
Thus,  a  throat  is  relaxed  after  over-use,  or  after  inflammation. 

Astringents  are  more  efficient  as  local  than  as  general  remedies,  but  in 

of  inflammfltion  care  must  be  taken  to  use  them  in  such  way  that  they 

alul]  not  net  as  Irritants.     Applied  too  soon  or  too  vigorously,  they  may  do 

hanu.     These  remarks  are  scarcely  applicable  to  some  of  the  mineral  astriu 
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gents,  such  as  lead  and  nitrate  of  silver,  which  really  appear  to  have  sedative 
properties,  and  may  with  care  be  used  advantageously  in  all  stages  of  inflam- 
mation, whenever  there  is  distention  and  relaxation  of  the  blood-vessels, 
although  the  general  action  of  the  part  be  above  par. 

Closely  allied  to  relaxation  is  over -secretion^  and  astringents  arc  constantly 
u/»ed  to  check  morbid  discharges.  Indeed,  these  discharges  are  often  simply 
the  result  of  relaxation.  Thus,  Asp  has  experimentally  proven  that  division 
of  the  intestinal  nerves  and  consequent  paralysis  and  relaxation  of  the  vessels 
are  followed  by  free  watery  secretion.  In  such  cases  the  indication  for  astrin- 
gents is  very  plain.  But  when  a  morbid  discharge  really  represents  a  high 
d(^ee  of  inflammation,  the  same  care  must  be  practiced  in  the  use  of  astrin- 
gents as  in  treating  other  local  inflammations.  Especially  is  this  true  since 
free  secretion  is  often  nature's  method  of  relieving  local  inflammation.  Thus, 
when  abnormal  alvine  discharges  are  dependent  upon  intestinal  relaxation,  the 
astringents  are  most  valuable,  but  when  they  are  dependent  upon  enteritis  or 
colitis,  astringents  do  harm. 

If  the  morbid  discharge  by  its  profuseness  endanger  life,  as  in  serous  diar- 
rhoea, astringents  are  urgently  demanded.  Very  rarely,  if  ever,  are  these 
discharges  other  than  paralytic  in  their  origin  ;  even,  however,  if  they  be  due 
to  over-action,  an  astringent  may  be  necessary  to  check  their  excessiveness. 

Another  indication  for  the  use  of  astringents  is  to  check  hemorrhage^  and 
the  same  general  reasoning  is  applicable  to  this  as  to  the  other  indications. 
Hemorrhage  dependent  upon  over-action  demands  other  treatment  than  by 
astringents.  Sometimes  in  these  cases  it  is  necessary,  however,  to  check  the 
hemorrhage  at  all  hazards,  and  then  astringents  may  be  used  in  conjimction 
with  other  measures,  although  they  may  be  to  some  extent  contra-indicated. 
Various  astringents  are  employed  locally  to  check  hemorrhage  due  to  trau- 
matic or  other  ruptures  of  vessels.  In  such  cases  the  astringents  are  employed 
as  styptics  J  and  do  not  act  so  much  by  their  astringency  as  by  coagulating  the 
albumen  of  the  blood,  and  thus  forming  a  clot  and  mechanically  arresting 
the  flow. 

Under  certain  circumstances  there  seems  to  be  a  general  relaxation  or  loss 
of  tone  throughout  the  whole  system,  which  may  be  best  met  by  a  oonsentar 
neous  use  of  tonics  and  astringents.    ^ 

VEGETABLE  ASTRINGENTS. 

The  active  principle  of  the  vegetable  astringents  is  tannic  acid,  and,  as  it 
is  almost  their  sole  therapeutic  principle  and  represents  them  very  closely,  it 
seems  proper  flrst  to  consider  it,  and  afterwards  to  point  out  any  especial 
therapeutic  virtues  the  crude  drugs  of  the  class  may  possess. 

AOIDUM  TANiriOUM-TAinsriO  AOID.    U.S. 
There  are  two  kinds  of  tannic  acid,  the  ffallo-  and  the  kino-fannic  ;  of  these 
the  former  yields,  upon  exposure  to  the  air  in  a  moist  state,  gaUtc  acid^  the 


VEGETABLE  ASTRINGENTS, 


CT 


a  ^fJaiinous^  in^rt  subi^tance*     They  arc  further  Jlstin^iLshed  hy  the 
Dior  of  tJbe  precipitates  which  they  yield  witli  tlic  pc^rsults  of  mm ;  gullf>- 
tannic  acid  producing  a  blae-blaek,  kluotannie  a  grt^in-black  color. 

The  officinal  tannic  acid — the  g?illo*tiintiie  acid — Is  obtained  by  trcatinfif 
powdered  galls  with  woished  ether,  which  on  statiding  separates  into  two  stnita, 
the  upp^  of  which  is  ethereal,  and  contains  chiefly  the  color ing-matter  uiid 
€Hher  imparities.  The  lower  watery  stratum  contains  the  tanuie  acid,  which 
is  reooverod  by  evaporation. 

Cotiimercial  totinio  acid  is  a  light,  feathery,  noft-eryatalluie  powder,  of  a 
yellow fsh*whi to  color,  a  fiiint  odor,  and  an  astringent,  somewhat  bitter  taste. 
WTjen  absolutely  pure,  it  is  colorless  and  free  feoui  odor  or  taste  other  thiin 
that  of  agttrlugency.  It^  reactlou  is  Btron;xly  acid,  and  it  unites  fredy  with 
oth  urj;anio  and  inorganic  buses.  It  is  very  freely  soluble  in  water,  even 
tore  84*  uj  glycerinCj  somewhat  so  in  dilate  alcohol,  scarcely  at  all  in  absolute 
alc<jhol,  and  not  at  all  in  ether  free  from  water.  By  a  heat  of  from  180^  C. 
215°  C*  it  is  changed  into  pi/ro-gaUic  acid^  which  crystallizes  in  white, 
ining  pktaa,  of  a  bitter  ta^te  and  neutral  reaction.  With  salts  of  the  alka- 
loids it  produces  a  wliitiah  precipitate,  very  soluble  in  acetic  acid ;  with  per* 
fidtfl  of  iron,  a  black  (bluish  or  greenish)  prccipitat<? ;  with  lime-water,  a 
|»ieeipiLat€  which  is  at  first  whitish,  then  gray,  dingy  greenish,  and  finally 
owuitih  ;  with  gelatine  or  albumen,  a  whitish  coa^lum.  All  of  these  sco- 
adxiry  products  are  tannates.  Tannic  acid  also  dissolves  in  concentrat-ed 
BuJphurie  acid,  with  the  production  of  a  black  color.  By  prolonged  exposure 
in  solutioQ  to  the  air,  or  by  the  action  of  dilute  sulphuric  acid,  it  is  converttsd 
into  gallic  acid. 

Phtsiologicai*  Action. — When  applied  locally  to  a  part  tannic  acid 
is  a  very  powerful  astringent^  causing  contraction,  and  in  the  case  of  a 
Bmoous  membrane,  great  drynej^a.  Sometimes,  when  it  is  used  very  freely, 
tti!  irritiint  inBucnce  see  ma  to  (>vercome  its  astringent  action,  and  I  hav« 
seen  diarrhoea  result  from  its  administration.  Several  experimenters  (Ro- 
seost^nn,  Untersuck.  Fhirmakolog,  In»titni  Wurzbur^^  1875 ;  Fikentscher, 
luiiay,  DUserf.^  Erlangen,  1877)  have  denied  that  it  caui^cs  contraction  of 
the  blood- vc*s.-«eU,  because  when  they  applied  it  to  the  exposed  mesentery 
of  A  •*  Cobnheim  Irog,"  stasis  of  the  blood  with  dilatation  of  the  vessels, 
pot  preced<;d  by  contraction,  occurred.  Daniels,  however  (^Inaug,  J)isseH,^ 
Ronn,  18»>4),  uffing  rabbits,  obtained  different  resuhs,  and  Lewin  has 
bhown  that  the  method  of  experimentation  is  faulty.  Clinical  experience 
bundantly  proves  that  tannic  acid  applied  to  relaxed  raucous  membranes 
ETeetj;  their  whole  substance. 

Tannic  acid  coagulates  albumen  with  mj  much  avidity  that  it  has  been 
pupposed  incapable  of  absorption,  but  the  very  elaborate  investigation  of 
Dr*  L<rwiu  cast  much  doubt  upon  the  older  views  on  thia  subject  (  Vifchow** 
Irchiv,  Ixxxi.  74j.  Thrown  nipid!}^  into  the  blood  it  undoubtedly  causes 
nl  lUnjtuhohih ;  but  Lewin  asserts  that  when  it  is  injected  slowly  and  in 
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moderate  quantities  the  resulting  tannate  of  albumen  is  held  in  solution  by 
the  alkaline  carbonates  of  the  blood.  He  has  also  discovered  that  whilst 
tannin,  in  five  per  cent,  solution,  precipitates  peptones  out  of  watery  solu- 
tion, it  is  powerless  in  the  presence  of  muriatic  acid.  Assuming  the  correct- 
ness of  the  investigation  of  Dr.  Lewin,  it  is  plain  that  tannic  acid,  when  put 
in  the  stomach  in  small  doses,  muAt  to  some  extent  be  absorbed  unchanged. 
Dr.  Lewin  also  asserts  that  it  is,  at  least  in  part,  eliminated  unaltered,  as 
he  has  frequently  recovered  it  from  the  urine.  At  the  same  time  it  seems 
very  probable  that  most  of  the  tannic  acid  is  converted  into  gallic  acid, 
either  in  the  stomach  before  absorption,  or  subsequently  in  the  system, 
since  in  the  viscera  of  a  rabbit  poboned  with  it,  Schroff  (/>te  Pflantenstoffe^ 
Drs.  Husemann,  p.  1005)  found  only  gallic  acid ;  and  according  to  Clams 
(^Ibid.)  the  greater  part  of  ingested  tannic  acid  can  be  recovered  from  the 
stools  as  tannate  of  albumen  or  as  gallic  acid.  Wohler  and  Frerichs  have 
also  found  gallic  acid  with  pyro-gallic  acid  in  the  urine  afler  the  exhibition 
of  tannic  acid.  Whether  it  acts  chiefly  as  tannic  or  as  gallic  acid,  it  seems 
after  absorption  to  exert  marked  astringent  powers.  Lewin  has  shown  that 
in  frogs  poboned  with  it  the  muscles  are  shortened  and  narrowed,  and  when 
loaded  stretch  less  and  recover  their  original  length  more  nearly  than  do 
normal  muscles.  Kiichenmeister  {Arch.  Physiolog.  Heilk.,  1851, 493)  and 
Hennig  (Arch.  Pharmak.j  Febr.  1853)  found  that  in  poisoned  cats  the 
spleen  is  notably  diminished  in  size  and  increased  in  firmness ;  and  Lewin 
has  found  in  rabbits  that  it  causes  primary  arrest  of  the  urinary  secretion, 
followed  by  a  marked  increase  of  the  flow. 

Therapeutics. — As  tannic  acid  undergoes  in  the  system  conversion 
into  gallic  acid,  the  latter  is  to  be  preferred  to  it  when  the  part  to  be  acted 
on  can  only  be  reached  through  the  circulation.  As  a  local  application, 
tannic  acid  is  much  more  powerful  than  gallic  acid.  Locally  applied,  it 
may  be  used  to  overcome  relaxation^  as  in  »pongy  gumSy  mercurial  sore 
mouth,  hemorrhoids^  chronic  sore  throat.  To  clieck  hemorrhage  it  may  be 
used  whenever  the  source  of  the  flow  can  be  reached  directly,  as  in  epis- 
taxis^  hmmaiemetisy  hemorrhage  from,  the  bowels,  etc.  To  arrest  excessive 
secretion  it  may  be  employed  locally  in  leucorrhaea,  diarrhoea,  old  abscesses^ 
chronic  ulcers,  excessive  perspiration,  osmidrosis,  and  various  diseases  of  the 
skin.  It  is  also  often  very  useful  for  the  purpose  of  hardening  parts  exposed 
to  friction,  as  in  cases  of  sore  nipples  and  tender  feet. 

ToxiGOLOQY. — Tannic  acid  can  scarcely  be  called  poisonous;  although 
Rollett  reports  the  case  of  a  young  girl  in  whom  a  very  large  quantity  of  it 
induced  severe  gastric  and  abdominal  pains,  with  obstinate  vomiting  and  con- 
stipation, fever  and  general  malaise.  Both  Schroff  and  Judell  assert  that 
eighty  grains  of  it  produce  no  symptoms  of  importance  in  the  rabbit. 

As  an  antidote  it  is  useful  in  tartar  emetic  poisoning,  forming  an  insoluble 
tannate  of  antimony.  It  is  also  the  best  chemical  antidote  for  tho  poisonous 
alkaloids ;  but,  as  the  compounds  it  makes  with  them  are  slowly  dissolved  by 
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the  fluids  of  the  alimentary  canul^  it  mtiat  alwujs  be  followed  by  emotica  ajid 
ealliiirtics. 

Administration.^ — When  given  to  act  on  tlic  stotnach,  na  in  hacmatcnw^ 
sia,  tannic  acid  should  be  in  powder  (ten  to  twenty  gniins).  Wlien  the 
bowel  is  to  be  influenced,  as  in  diiunliaoai  the  drug  sliould  be  administered 
in  pill  (three  to  five  grains),  m  that,  if  possible^  It  may  piias  the  pylorus  u«- 
dissulved^  For  lucal  use  a  Mjliition  in  glycerin  may  be  eujpluycd,  or  the 
officinal  Ointment  {UnffuentHm  Audi  Tttnmci^  U.  S*,  1  to  9),  or  the  troche 
(  TrochUci  Acidi  Tannici^  U.  S.,  1  grain  each). 

AOroiTM  GALLIOUM-GALLIO  AOID.    U.S. 

Gallic  acid  is  a  white,  powdery  substance,  in  fine  aci«ndar  pritttos,  soluble 
in  one  hundred  piirtj  of  cold  water,  in  three  parts  of  boiling  water,  and  freely 
soluble  in  alcohol  and  etlier.     IXb  taste  is  ucidulouH  and  itstringeiit. 

According  to  the  officinal  method,  gallic  acid  In  prq>arod  by  the  exposure 
of  moistened  powdered  nut-gall^  in  a  warm  place  for  n  month.  A  .H|»ccies  of 
fcrmenttition,  with  the  development  of  a  peculiar  fungiw,  is  jimid  to  occui, 
daring  which  oxygen  is  absorbed,  carbonic  acid  evolved,  and  ghicose  and 
gallic  acid  are  produced.  M.  Saoc  (^Chemical  NewSy  July  24,  1871}  has 
recently  denied  this,  aflBrming  that  the  change  is  simply  one  of  hydration, 
tjiDriic  acid  being  an  anhydride  of  gallic  acid.  Tannic  acid  also  maj  bo 
rapidly  converted  into  gallic  acid  by  the  action  of  dilute  sulphuric  acid. 

Gallic  acid  produces  with  salts  of  the  alkaloids  whitiiih  precipitates,  with 
pGTsaltB  of  iron  a  bluish  precipitate,  with  lime-water  a  whitish  precipitat*'', 
changing  to  blue,  and  then  to  violet  or  purplish, — all  of  these  precipitates 
doing  gallatea.  It  does  not  coaffulnte  gelatine  or  album  en  ^  and  dissolves  in 
concentrated  sulphuric  acid,  with  production  of  a  deep-red  color.  It  has  the 
power  of  n;duciDg  silver  from  its  solution  slowly  in  the  cold,  instanUmeously 
if  wanned.  As  an  astringent  it  is  similar  to,  but  much  less  powerful  than, 
lAnnic  acid.     It  escapes  from  the  body  through  the  kidneys, 

TnEaAPEUTlc  Action. — Gallic  acid  is  not  nearly  so  efficient  as  tautiic 
when  applied  locally,  but,  because  it  docs  not  coagulate  albumen,  should 
always  be  preferred  when  the  part  is  to  be  reached  through  the  medium  of 
the  circulation.  It  is  useful  as  an  astringent  in  hminoptt/nU^  hiFjnnturin^ 
eoUiquatit€  wweatM^  etc.  It  has  been  recoumiendcd  in  bronchtrrrhma  and  in 
tht?  profuije  expectoraticm  ot  chronic phthish.  In  my  hands,  however,  it  hai 
Dplotely  fidled  in  the  latter  affections.  In  certain  forms  of  Bright' a  dus- 
e,  when  there  was  an  abnonually  lai^e  secretion  of  highly  albuminous 
vrtike,  I  have  found  it  to  lessen  very  materially  the  excretion  of  albumen. 

Administration. — Gallic  acid  may  be  given  in  powder,  or  sometimes  in 
pm  funti.     Tha  dose  of  it  ts  from  ten  to  thirty  grains,  repeated  as  oilen  as 
piy  U.'  necessary*     An  oifUment  (^Unguentum  Acuii  GfiUidy  1  to  9 J  is 
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0ALLA-0ALL8.    U.S. 

Grails  are  v^ctable  excrescences,  which  are  produced  by  the  deposition  of 
the  ova  of  insects.  They  occur  on  almost  all  kinds  of  plants,  even  on  fungi, 
but  the  officinal  gall  is  developed  on  the  Quercus  infectoria  by  the  act  of  the 
fly  Cynxps  {Diplolepis)  tinctoria.  There  are  in  commerce  two  varieties  of 
galls,  derived  chiefly  from  the  Levant.  The  hlue  or  green  galls  are  globular, 
solid  bodies,  from  the  size  of  a  pea  to  that  of  a  hickory-nut,  externally  smooth, 
or  more  commonly  marked  with  large  tubercles.  They  are  the  young  galls 
which  have  been  gathered  before  the  ova  of  the  fly  have  hatched,  or  before 
the  caterpillar  has  eaten  out  the  interior  of  its  birthplace.  The  white  gaBs 
are  large,  light,  hollow  bodies,  with  a  hole,  through  which  the  Cynips  has 
escaped  after  having  fed  upon  the  interior  during  its  whole  larval  life.  They 
contain  but  little  tannic  acid,  and  are  of  comparatively  little  value. 

Therapeutics. — The  sole  value  of  galls  is  as  the  source  of  tannic  acid. 
As  galls,  they  should  not  be  used  in  medicine ;  but  the  United  States  Phar- 
macopoeia recognizes  a  tinctfire  ( Tinctura  GcUlx,  1  to  5),  and  an  ointment 
{Unguentum  GaUx,  1  to  9). 

OATEOHU-OATEOHU.    U.S. 

An  extract  of  the  wood  of  an  East  Indian  tree, — ^the  Acacia  Catechu.  It 
occurs  in  masses  of  various  shapes,  or  in  small  fragments,  of  a  dull  reddish- 
brown  color,  and  having  a  bitterish,  astringent,  and,  after  a  time,  sweetish 
taste.  It  contains  kino-tannic  and  catechuic  acid.  Pale  catechu^  or  gnmlnr^ 
which  is  officinal  in  the  British  but  not  in  the  United  States  Pharmacopoeia, 
occurs  in  small  cubes,  about  an  inch  in  diameter,  lighter  than  water,  pale- 
yellowish  within,  deep-yellowish  or  reddish-brown  externally.  Catechu  is  a 
powerful  astringent,  which  may  be  used  externally,  or  for  diarrhoea,  in  the 
dose  of  twenty  to  thirty  grains. 

Tlie  U.  S.  Pharmacopoeia  recognizes  a  compound  tincture  ( Tinctura 
Catechu  Compotita,  Catechu  12,  Cinnamon  8,  to  100),  of  which  thedow 
is  one  to  three  fluidrachms,  and  a  troche  (^Trochisci  Catechu^  1  grain 
each). 

KiHO-inro.  U.S. 

The  inspissated  juice  of  Pterocarpus  marsupium  and  of  other  plants.  It 
occurs  in  small,  int^ular,  angular,  shining,  reddish,  brittle  fragments,  of  a 
bittorish,  highly  astringent,  and,  after  a  time,  sweetish  taste.  There  are  four 
viiriotii^ — the  EaM,  India,  West  India,  Botany  Bay,  and  African.  Of  these, 
the  first  is  common,  the  second  rare,  and  the  last  two  are  never  seen  in  our 
nmrkot.  Kino  contains  kino-tannic  acid,  and  in  its  therapeutic  powers  is 
almost  identical  with  catechu.  The  dose  is  twenty  to  thirty  grains.  A 
tincture  (^Tinctura  Kino,  1  to  10)  is  offieinal.     Dose,  one  fluidrachm. 
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HJUTATOXYLON-HJEMATOXYLON.  U,S. 
The  heart-wood  of  Hsematoxylot]  Campechiairaiii,  or  logwood-tice,  a  native 
of  C<*ntriiJ  America,  A  dense,  liQuvy  wood,  of  a  deep  reddisli-brown  color, 
ot>iitAiniDg^  Viesides  kiDo*tannic  acid,  a  crystalline  principle,  I/stmatm  or 
Uxmafoxyiin^  which  when  pure  is  yellow,  but  readily  yields  retl  or  purjde 
dyes,  Ilaeniatoxylon  is  a  mild  efficient  astring-ent^  valued  on  account  of  ilA 
Bweetish  taate.     It  is  readily  taken  by  children,  hut  is  sometimes  objected 

^  to  on  account  of  the  staining  of  the  diapers  by  tlie  blood-red  stools  which  it 
produces.     Tlie  following  furjjiula  offers  an  efficient  and  elegant  reiuedy  for 

i  iiiarrhiriu  of  relaxation  ;  the  proportions  may  be  varied  to  suit  individual 
cafies:  B  Ext.  haematoxyli^  5»i'i  Acid,  sulph.  aromat,,  fjiiii  Tinct,  opii 
cainph.,  fji^i  Syrupi  sdngiberia,  q.  s.  ad  f3vi.  M,^ — Dose,  a  tahlogpoonful, 
pft)|M£fly  diluted.  The  extract  (Extnwtum  Hmmatox^li)  is  officinal,  dose, 
ten  to  thirty  grains. 

rEAMERIA-KHATAinr*  tJ.S. 
The  root  of  Krameria  tnandra,  a  native  shrub  of  Pom.  This  woody  root, 
a0  it  occurs  in  our  markets,  varies  from  one-iburth  inch  to  one  inch  in  diam- 
eter, and  from  half  a  foot  to  three  feet  in  length.  The  readily  fM7>anible  bark 
19  of  a  doep-rcddish  color.  The  internal  woody  portion  is  of  a  lighter  hue, 
although  decidedly  reddish.  Tlie  bark  contains  a  much  larger  perci^ntage  of 
ihe  active  principle,  kinr^tannic  acid,  than  the  wood.  Bhatany  is  a  powerful 
■Olringent,  nmilar  in  virtue  to  kino  and  catechu,  but  is  never  admin istered  in 
I  pfiwdcr.  The  United  States  Phannacopoeia  recognizes  an  extract  f  Extractvm 
ICmmaim),  dose,  grs.  v-x ;  a  (inc'ture  ( Thictura  Krameria^  1  gr.  to  1 
CLc ;  and  a  Jlaid  extract  (^Exlraclum  Kramerlm  Flaidum)^  dose,  twenty 


QuEECua  ALBA,  U.  8.,  and  Qckrcus  tinctoria  are  the  inner  barks  of 
|Im»  treed  whose  names  they  bear, — the  white  and  the  black  oak  respectively. 
The  latter  is  a  rough,  yellowbh-brown  bark,  which  is  used  in  dyeing,  under 
tbe  n&me  of  quercitron.  On  acconnt  of  its  imparting  readily  its  color,  it  is 
nreljt  if  ever,  employed  in  medicine.  White-oak  bark  also  stain.^,  but  not 
nearly  m  deeply  as  does  black-oak  bark,  and,  containing  largely  of  gallo- 
taniiio  add,  is  used  aa  a  means  of  making  cheap  astringent  infusions  for 
botha,  vagintd  washes,  etc.,  also  in  powder  for  poultices. 

Roi^a  Qaluoa,  U.S.,  Is  the  dried  petals  of  the  half  opened  flowers  of 
tW  hundred" leaved  rose.  They  are  of  a  deep-red  color,  of  a  pleasant  scarcely 
astringent  taste,  and  contain  a  small  percentage  of  gallo-tannic  acid,  red  color- 
mg-cuattcr,  and  a  trace  of  volatile  oil.  Sulphuric  acid  ehan^j^es  their  infusions 
or  tinctures  to  a  bright-red  color.  Tliey  are  almost  destitute  of  therapeutic 
TtrttMa,  but  their  preparations,  except  the  fluid  extract,  are  used  as  elegant 
Ytliicks.     The  D.  S.  Pharmacopceia  recognizes  a  Jluid  extract  (^Extractum 
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RosBi  Flnidum),  a  honey  (Mel  Rosx,  1  to  12.6),  a  confection  (Con/ectw 
RoBat)^  and  a  syrup  (Syrupus  Rosa^  fluid  extract,  1  to  10). 

Rosa  Centifolia,  IT.  S.,  or  Pale  Rose,  contains  no  tannic  acid,  but  a 
Tolatile  oil,  and  is  used  simply  on  account  of  its  pleasant  odor ;  out  of  it  are 
prepared  rose  tocUer  (Aqua  Rosse,  U.  S.)  and  the  yery  elegant,  bland  emol- 
lient ointment,  cold  cream  (  Unyttentum  Aqum  Rosee,  U.  S.). 

The  rhizome  of  Geranium  maculatum  Linn.,  an  herbal  plant,  which  grows 
abundantly  in  open  woods  in  the  middle  United  States,  and  may  be  recognized 
by  its  light-purplish  petals,  slender  pointed  sepals,  and  five-parted  leaves,  is 
officinal  under  the  name  of  Geranium,  It  occurs  in  pieces  from  one  to  three 
inches  long,  one^uartcr  to  one-half  inch  in  thickness,  wrinkled,  contorted, 
tuberculated,  often  fibrillated,  brownish  externally,  grayish  internally.  The 
taste  is  a  nearly  pure  astringent  one.  It  contains  largely  of  gallic  and  tannic 
acids,  and  is  a  somewhat  popular  astringent,  although  rarely  used  by  prao- 
titioners.  It  may  be  boiled  in  milk  for  children  needing  a  mild  astringent. 
Dose,  grs.  xx-xxx. 

Rhus  Glabra.  U.  S. — The  fruit  or  berries  of  the  sumach  contain  a  very 
large  percentage  of  tannic  and  malic  acids.  They  are  not  used  internally, 
but  their  fluid  extract  (Extractum  Rhois  Glahrx  Fluidum,  U.  S.)  aflbrds 
a  very  superior  gargle  in  anginose  affections.  It  may  be  diluted  with  from 
two  to  four  parts  of  water,  and  chlorate  of  potash  added  to  saturation. 

MINERAL  ASTRINGENTS. 

ALUMEN-ALUM.  U.S. 
Formerly  the  double  salt  of  alumina  and  potash  constituted  the  ordinary 
alum  as  well  as  the  officinal  drug.  Ammonia  as  a  seoondaiy  product  in  the 
manufacture  of  coal  gas  has  become  so  cheap,  however,  that  it  is  now  used 
very  largely  instead  of  potash,  although  the  potash  alum  is  alone  recognised 
in  our  officinal  standard.  The  two  salts  are  identical  in  physical  and  medical 
qualities,  but  when  the  ammonia  alum  is  triturated  with  lime  the  odor  of 
ammonia  is  at  once  evolved.  Alum  occurs  in  octahedral  colorless  crystals, 
which  are  often  aggregated  into  large  masses.  Its  taste  is  astringent,  acid- 
ulous, and  sweetish.  It  is  soluble  in  about  fifteen  times  its  weight  of  cold 
and  in  about  three-fourths  its  weight  of  boiling  water.  It  is  slightly  efflo- 
rescent, and  when  heated  a  little  beyond  112®  Fahr.  parts  with  its  water  of 
crystallization,  and  is  converted  into  a  white  powder,  which  is  officinal  as 
Alumen  Exstccatum,  or  Dried  Alum,  The  alkalies  and  their  carbonates, 
^  lime,  magnesia  and  its  carbonate,  tartrate  of  potadsium,  and  acetate  of  lead 
are  incompatible  with  alum. 

Physiological  Action. — As  alum,  even  m  very  dilute  solutions,  co- 
agulates  albumen,  it  would  appear  as  though  it  could  not  be  absorbed.  Since, 
however,  both  I>r8.  G^eo.  B.  Wood  and  A.  Stills  assert,  on  what  authority  I 
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do  not  know,  that  alumina  can  be  detected  in  the  urine  of  persons  taking 
it,  it  or  its  derivatiyes  must  find  a  way  into  the  blood.  What  changes  it 
undergoes  in  the  alimentary  canal,  or  in  what  form  it  enters  the  blood,  is  not 
known. 

Applied  to  a  tissue,  it  acts  as  a  very  powerful  astringent  and  irritant.  Or- 
fik  found  that  in  dogs  one  or  two  ounces  of  it  simply  induce  violent  vomiting 
and  purging,  whilst  in  Mitscherlich's  experiments  two  drachms  of  it  produced 
in  rabbits  fatal  gastritis,  evidently  on  account  of  their  inability  to  vomit. 

In  man,  large  doses  mtemally  produce  symptoms  of  violent  gastric  irritation. 
One  ounce  and  five  drachms  of  the  burnt  alum  caused  death  in  a  man  in  eight 
hours.     (^L'  Union  Midicale^  No.  64,  1873.) 

Therapeutics. — Alum  may  be  used  locally  to  serve  all  the  purposes  of  a 
very  active  astringent.  It  has  been  employed  very  frequently  with  success 
as  a  styptic  to  arrest  hemorrhage  ;  and,  applied  by  the  atomization  of  its  satu- 
rated solution,  I  have  found  it  of  signal  service  in  hsemoptysis  and  in  hron^ 
chorrhota.  It  also  frequently  enters  into  the  composition  of  gargles  for  sore 
throat ;  but  this  practice  is  to  be  reprobated,  since  alum  acts  very  destruc- 
tively on  the  teeth.  In  coUlquative  sweats^  sponging  at  bedtime  with  alum- 
water,  or,  still  better,  the  taking  of  an  alum-water  bath,  will  often  materially 
aid  in  restoring  the  lost  tone  to  the  skin.  In  chronic  ulcers  with  exuberant 
spongy  granulations,  and  in  certain  conditions  of  conjunctivitis ^  alum  curd  is 
often  applied  with  benefit.  When  it  is  desired  to  exert  an  astringent  action 
upon  the  internal  organs,  alum  is  not  nearly  so  useful  a^  other  members  of 
the  class. 

Owing  to  its  irritant  properties,  alum  when  given  in  sufficient  amount  acts 
as  a  mechanical  emetic,  and  may  be  used  as  an  adjuvant  to  the  sulphate  of 
rinc  or  of  copper  in  narcotic  poisoning.  Originally  introduced  by  Dr.  C.  D. 
Meigs,  it  is  believed  to  be  of  service  in  membranous  croup  not  only  by  its 
emetic  action,  but  also  by  modifying  the  mucous  membranes  with  which  it 
comes  in  contact  in  its  passage  down  and  up. 

So  long  ago  as  the  last  century.  Dr.  Grashius,  of  Holland,  commended  alum 
in  cf^ica  pictonum,  and  although  for  a  long  time  its  value  was  not  recognized, 
abundant  confirmative  testimony  has  recently  been  brought  forward.  Since 
it  is  a  soluble  sulphate,  it  is  of  course  a  chemical  antidote  to  any  lead  salt 
which  may  be  in  the  alimentary  canal.  It  is,  however,  of  service  when  there 
is  no  lead  in  the  primas  vise,  and  must  act  in  some  way  as  yet  unknown.  It 
has,  indeed,  been  used  with  asserted  success  in  other  neuroses  of  the  ali 
mentary  canal, — in  gastralgia  and  in  intestinal  neuralgia.  Dr.  Aldredge 
even  commends  it  in  habitiud  constipation.  Burnt  alum  is  used  as  a  very 
mild  escharotic  for  exuberant  granulations  in  ulcers. 

Administration. — As  an  astringent,  the  dose  of  alum  is  from  ten  to 
twenty  grains ;  as  an  emetic,  a  teaspoon  ful  of  the  powder  for  a  child,  a  tablc- 
scpoonful  for  an  adult,  in  syrup,  repeated  in  fifteen  minutes  ;  in  colica  pictonum^ 
twenty  to  forty  grains  every  three  or  four  hours,  combined  with  morphia. 
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Alum  curd  may  be  made  by  dissolving  two  drachms  in  a  pint  of  milk,  and 
straining,  or  by  rubbing  the  alum  with  white  of  egg. 

Aluminii  Sulphas — Sulphate  op  Aluminium  (A1,0,3S0,+  18H0 
— 3S0^,A1,  +  18H0),  U.S. — This  salt,  which  occurs  as  a  white  powder,  or 
in  lamellated  cakes,  or  in  a  crystalline  cake,  is  used  externally  as  a  powerftd 
astringent  and  antiseptic.  Its  solution  has  also  been  employed  by  injection 
for  the  preservation  of  cadavers. 

PLUMBUM-LEAD.   (Pb.)    U.S. 

When  a  soluble  salt  of  lead  is  applied  to  a  part  in  not  too  concentrated 
solution,  it  acts  as  an  astringent  and  sedative.  Owing  to  the*contraction  of 
the  vessels  which  is  induced,  the  tissue  becomes  blanched,  and  any  inflam- 
matory action  which  may  be  present  is  remarkably  affected.  When  in  con- 
centrated solution,  the  mildest  preparations  of  lead  are  capable  of  acting  aa 
irritants,  increasing  or  even  originating  inflammation.  When  the  salts  of 
lead  are  taken  internally  in  therapeutic  doses,  no  decided  symptoms  are  gen- 
erally induced,  except  a  diminution  of  the  secretions,  e^ecially  of  those  of 
the  alimentary  canal.  Sometimes,  when  full  therapeutic  doses  are  exhibited, 
a  slight  lowering  of  the  frequency  and  force  of  the  pulse  (see  Laidlaw's  Obser- 
vations, quoted  by  Stills,  T/ierapeuticSj  second  edition,  p.  177,  vol.  i.)  is  said 
to  result,  but  I  have  never  witnessed  this.  The  insoluble  preparations  of  lead 
act  similarly  but  less  decidedly  than  the  soluble ;  yet  it  is  doubtful  whether 
they  can  under  any  circumstances  become  irritant. 

Toxicology. — The  salt  of  lead  with  which  intentional  or  accidental  acute 
poisoning  is  most  frequently  induced  is  the  acetate."*"  The  first  result  of  a 
toxic  dose  of  this  is  in  most  cases  a  persistent  sweet,  somewhat  metallic  taste  ; 
this  in  a  few  minutes  is  followed  by  vomiting,  which  may  or  may  not  be  pre 
ceded  by  nausea.  The  matters  vomited  are  often  milky-white,  from  the 
presence  of  chloride  of  lead.  A  severe  burning  persistent  pain  in  the  abdo- 
men now  comes  on,  and  is  accompanied  with  a  craving  for  drink.  There  may 
be  obstinate  constipation,  or  diarrhoea  may  ensue ;  in  either  case  the  stools 
are  generally  black  from  the  sulphuret  of  lead.  In  certain  cases  a  state  of  col- 
lapse is  developed ;  the  pulse  falls  to  forty  or  fifty  per  minute,  the  voice  is  lost, 
the  face  is  deadly  pale,  the  lips  are  livid,  and  syncope  seems  imminent.  In 
other  instances  the  nervous  symptoms  may  predominate,  or  they  may  accom- 
pany those  of  disordered  circulation :  cramps  in  the  calves  of  the  legs,  severe 
neuralgic  pains  in  the  extremities,  paralysis  and  ana&sthesia,  vertigo,  stupor, 
may  any  or  all  of  them  be  present.  In  fatal  cases,  coma,  with  or  without 
convulsions,  finally  develops.  A  distinctive  mark  of  lead-poisoning,  which 
sometimes  is  present  very  early,  is  the  blue  line  upon  the  gums.  After 
death  inflammation  of  the  alimentary  mucous  membrane  is  sometimes,  but 
not  always,  found. 

•According  to  Husemann  {ffnndhiteh  der  Toxicoloyfe),  the  Poadre  de  Succession,  so 
famous  during  the  reign  of  Louis  XIV.,  was  coinpo:$cd  chiefly  of  acetat«  of  lead. 
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t  fatal  dose  of  sugar  of  lead  is  between  um*  and  twu  ounces  ;  tlie  stib- 
I  of  lead  b  even  more  poisonous^  and  the  aknit^  acts  as  a  violent  irri- 
tAOf-,     The  carljonate  appears  to  be  incnpablo  of  cuusin«^  acute  p)oi»nning. 

The  treatment  of  aatte  Ifud-poiMontn^  consists  iti  the  evueuution  nf  tlie 
«itotDach,  if  neceasaiy,  the  exhibition  of  the  snlphat«  of  sodium  or  of  ftiag- 
tiesium,  and  the  meeting  of  th*-  iudicsitions  as  they  arise.  The  Epsom  and 
(Itauber's  salt^  act  ru*  chemical  antidotes,  by  precipitating  the  insoluble  sul- 
phate of  leaii,  and  also,  if  in  excc^,  empty  the  bowel  of  the  compound 
fanned.  To  alluy  the  gas trn- intestinal  ii'ritation^  albuminous  drinks  should 
be  given  and  npium  freely  exhibited. 

Of  all  fonns  of  poisoning,  chronic  lead-poisoning  is  the  most  common.  It 
Is  almost  always  accidental,  mid  occurs  most  fretjucntly  among  those  whose 
occupation  exposes  Ihem  to  daily  contact  with  some  c<>mponud  of  the  m^^tal, 
fuiinufaeturcn  of  white  lead»  painters,  glaziers,  and  y^imilar  artisana  furninbing 
the  greater  niimboT  of  victims.  It  is  seen,  however,  in  pei'sons  of  all  curidi 
tlons  of  life,  for  although  neither  fmnl  nor  drink  is  ofUm  purposely  adulterated 
with  it,  yet  it  is  frcfjuently  introduced  into  the  f^ystem  accidcntidly  along  with 
tlio^  neee^itics.  Lead  pipes  are  habit uallj'  uftcd  for  the  conveyance  of  water, 
and  when  that  water  contains  salts  of  lime,  even  in  minute  proportion^  no  evil 
reealts,  because  through  the  dccomjiosition  which  endues  insoluble  coatings 
are  deposited  on  the  inside  of  the  pi^^cs.*  When  the  water  is  pure,  no  such 
reactions  occurring,  the  lead  is  slowly  di.ssolved  in  the  form  of  a  carborjat<j, 
and  poisoning  may  result.  Poisoning  has  also  fref|nently  resulted  from  the 
ctae  of  eosraetics  and  hair-dyes,  from  cooking  bread  with  painted  wood  (Le 
Pr^r^  Metlj  1S77,  349),  from  imperfectly  burnt  pottery  (Schmitlt'n  Jahr- 
bUeher,  Bd.  cxiiv.  p.  279;  Fhiia.  Med.  lunes,  vol.  iv.  pp.  241,  483),  and 
in  other  ourioas  ways, 

Tlie  most  ordinary  form  of  chronic  lead-poisoning  is  that  in  which  colic  is 
Iho  fimit  docidcd  sympUim.  After  some  days  of  malaise  and  wretchedness, 
0r  sometimes  very  suddenly,  the  victim  is  taken  with  alKlominal  colicky 
paoofl,  which  increase  in  intensity  until  they  become  very  severe.  They  are 
COBSlBDt^  with  (jpccaaional  exacerbations,  are  sometimes  dull,  sometimes  sharp, 
arQ  gimcnlly  dcscrilnHl  as  twisiting,  and  seem  to  centre  around  the  umbilicus. 
Thifftf  is  very  often  repeated  relching  and  vomitings  The  walls  of  the  abdo* 
men  are  retructed,  rigid,  knotted  j  the  bowels  are  obstin«tely  costive ;  the 
ton§n)^  is  contracted  and  whitish  ;  the  appetite  gone;  and  the  tliirst  some- 
liiDcs  cxceffiivc.  Neuralgic  pains  in  the  thorax  and  in  the  oxtremiMcs  are 
Iff  fVequout  occurrence^    In  some  cases  the  conjunctiva  is  distinctly  ictcrode, 

T  iiiptoms  umiiJly  abate  after  a  time,  but  are  very  apt  to  recur  with 

itii  -I' verity,  especially  simong  those  who  are  habitUiiUy  cxp*)8«.*d  to  the 

*3kU^.     In  one  of  these  rei)eated  attacks  severe  cerebral  synjpt/ims  nuiy  come 


*  Tot  ftji  elaboml«  Article  on  tho  ohomiGat  retatioo  of  water  to  kn,ilf  a«e  St.'hmidt*9  J*thr* 
McA«r«  Bi.  cxUr.  p.  270. 
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on  suddenly,  or  aft^r  some  days  of  lieadache ;  delirium,  either  mild  or  mani- 
acal, or  stupor,  is  in  some  such  cases  the  chief  manifestation,  but  epileptiform 
convulsions  are  more  common.  These  convulsions  are  oflen  very  severe,  and 
end  in  coma,  in  which  death  may  take  place.  The  more  ordinary  nervous 
symptoms  of  lead-poisoning  may  be  developed  after  the  first  attack  of  colic, 
or  they  may  occur  without  being  preceded  by  any  marked  abdominal  dis- 
turbance. The  most  common  of  all  of  them  is  the  local  paralysis  known  as 
*^  drop  wrist."  This  is  a  complete  paralysis  of  the  extensor  muscles  of  the 
fore-arm,  which  allows  the  hand  to  drop  forward.  It  is  often  associated  with 
complete  or  partial  ansBsthesia  of  the  part  aflfectcd,  or,  in  some  cases,  of  the 
still  unparalyzed  shoulders.  Strabismus  is  sometimes  present  in  lead-palsy, 
due  to  the  paralysis  of  the  external  recti. 

Among  the  rarer  forms  of  nervous  disturbance  induced  by  lead  may  be 
mentioned — amaurosis  from  atrophy  of  the  optic  nerve,  the  atrophy  being 
probably  the  result  of  an  optic  neuritis  (see  Phila,  Med,  Times,  iv.  241 ) — 
hemiplegia  and  hemiansesthesia — and  violent  and  intractable  chorea.*  I 
have  seen  one  case  in  which  the  symptoms  exactly  resembled  those  of  an 
acute  poliomyeliUs,  with  rapid  wasting  of  all  the  muscles  of  the  arms  and 
shoulders,  the  legs  also  being  affected.  Even  the  bladder  and  rectum 
were  paralyzed,  but  the  patient,  long  at  the  point  of  death,  finally  recovered. 

In  some  cases  of  lead-poisoning  the  kidneys  are  fatally  involved,  although 
temporary  albuminuria  may  occur  without  serious  implication  of  the  kidneys. 
On  the  other  hand,  fatal  nephritis  may  exist  when  there  is  no  albumen  in 
the  urine.  (Dr.  Lanceraux,  Trans,  Internat,  Med,  Congress,  1881,  ii.  191.) 
A  persistent  low  specific  gravity  of  the  urine  in  a  saturnine  patient  is  of 
very  serious  import.  Geppert  {Ztschr,  Klin,  Med.,  v.  p.  161)  confirms  the 
observation,  previously  made  by  Olivier,  that  in  temporary  plumbic  albumi- 
nuria many  isolated  kidney  epithelial  cells  may  oft^n  bo  found  in  the  urinary 
sediment,  and  it  is  evident  that  a  persistence  of  this  condition  must  end  in 
chronic  renal  disease.  Aft«r  death,  which  may  be  induced  by  uraemia,  the 
kidneys  are  found  contracted,  granular,  with  excessive  development  of  the 
fibrous  tissue  (followed  by  contraction)  and  great  thickening  of  the  walls 
of  the  blood-vessels :  these  changes  are  identical  with  those  of  contracted 
kidney  produced  by  gouty  and  other  irritant  poisons.  According  to  Lan- 
c^raux,  the  resemblance  to  gout  in  plumbism  is  sometimes  complete,  the 
joints  as  well  as  the  kidneys,  during  life  and  aft<jr  death,  presenting  appear- 
ancea  precisely  like  those  of  gout;  but  it  may  be  doubted  whether  in  such 
instances  the  plumbism  has  not  been  simply  a  c(»mplication  of  gout. 

According  to  Dr.  E.  Levy  {Schmidt's  Jahrhiicher,  Bd.  clii.  p.  250),  acute 
asthma  is  rarely  produced  by  the  inhalation  of  the  dust  of  white  leail,  and 

•  For  discufflion  of  details  of  these  peculiar  conditions,  ace  Beau,  Arch,  G/u.,  1S4S; 
Manouvricz,  Arch,  ih  Phytiolfuj,  Normal  et  Patholog.,  1870,  411;  1876,  p.  702;  A.  De 
Cours,  I)e  VHcmianirHthetia  taturniney  Paris,  1875;  Prou<«t,  Proyrh  Med.,  1879,  vii,  5J0; 
Debove,  Ibid.,  99,  117. 
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elirouic  saturnioe  astbraa  is  sometiraca  seen  in  feeble,  narrow-obested  people. 
The  epileptiform  convulsions  produced  by  lead  ure  in  some  cases  secondary  to 
chrouic  nepbritls,  but  in  other  instances  are  due  directly  to  the  action  of  the 
lead  (see  paper  of  Dr.  Rosenatein,  Virchow's  Archiufiir  pathoh^.  Anatomies 
BJ-  rxxix.,  18G7,  p.  4).  Upon  pregnant  women  the  influence  of  the  poison 
IB  Tery  deleterious,  and  Dr.  Constuntlue  Paul  {Archives  Oen^rales^  5th  serii^s, 
to!.  XV.,  1860,  p.  5 13 J  has  shown  that  it  very  couimunly  produces  the  eiu'ly 
death  of  the  fcetua. 

As  any  of  these  obscure  m an ifca Nations  of  lead'fK>isuniug  may  exist, 
mud  even  prove  fatal,  without  a  distinct  history  of  other  nmre  cbaructen«tic 
phenomena,  great  care  is  sometimes  necessary  to  avoid  beitig  misled,  and 
not  rarely  the  true  nature  of  saturnine  epile|>8y  or  of  saturnine  albuminuria 
is  overlooked.  Hence  the  import;ince  of  the  Une  line  upon  the  (junu  where 
ihrg  Join  the  tccth^  which  probably  exists  in  a  greater  or  less  degree  in  all 
persons  suffering  from  lead-poisoning  who  have  teeth,  although  very  great 
deanJiuess  may  lessen  it.  It  is  gaid  to  be  the  r^utt  of  a  formation  in  the 
wsUs  of  the  capillaries  of  the  sulphide  of  lead* 

I  have  seen  in  painteri^  a  paralysis  of  one  arm  and  one-sided  wrist-drop, 
apparently  the  result  of  a  loeal  action  of  the  poison ;  Dr.  Manouvriez  (^e- 
cAerche*  cliniqu^'it  $ur  t Intoxication  nalnrnine  locale  et  dirccte^  Paris,  1874) 
ba£t  recorded  similar  observations.    (See  also  La  France  Med.^  1882,  i.  892.) 

In  those  cases  of  lead-poisoning  which  pursue  a  slow  course  to  death,  the 
paralysis  involves  after  a  time  the  extensors  of  the  lower  as  well  as  of  the 
upper  extremities,  epileptic  paroxysms  occur  at  intervals,  racking  pains  shoot 
through  the  limbs,  points  of  cutaneous  anaesthtssia  appear,  and  often  albumi^ 
onm  aids  in  produciug  the  fatal  issue.  Gradually  the  patient  becomes  more 
sod  more  cachectic,  general  oodema,  with  the  whit'eued  skin,  betrays  the 
inofeasiiig  ami^mia,  the  paralysis  e^cteuds  from  muscle  to  muscle,  locomotion 
omcfl  im|/f)8ft*ible,  and,  if  a  convulsion  or  otlier  accident  do  not  close  the 

cue,  death  at  last  takes  place  from  loss  of  power  in  the  respiratory  muscles. 
Mahi!<sez  hui?  found  that  in  the  atu'euiiu  uf  lead-poisoning  tbe  n^d  ghtbulcs 
ore  not  only  diminished  in  nuniber  but  also  increased  in  size  ( Archiv*'»  de> 
Physiok*gic,  1874,  p.  50). 

After  death  lead  has  been  fret^uently  found  in  the  tissues.  Heubel  found 
most  of  it  in  the  bones,  and  less  in  the  muscular  than  in  the  nervous  system 
)Vlrrhow  tftni  flerjth'x  JahrbUch^r^  1871,  vol.  i.  p.  316),  Prof.  Chatin 
f Compter- Re hdvs  Soc.  Biolotf.^  T.  iv.,  1862,  p.  84)  obtained  from  the  deep- 
gmj  upper  cervical  cord  three  milligrammoB  of  the  sulphuret  of  lead  in  one 
liotidr^d  and  fifty  grammes  of  nerve- tissue. 

This  elect ri>- muscular  contnictility  is  affected  very  early  in  lead-poison- 
tsg,  and  may  be  lost  before  the  voluntary  movements.  It  is  stated  by 
M.  Raymond  that  the  short  extensor  of  the  thumb  preserves  its  function 
when  all  the  other  ext^jnsor  muscles  are  paralyzed.     The  pnndys&ed  muscles 

\  finally  exceedingly  wasted,  and  their  structure  may  be  so  totally  destroyed 
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that  scarcely  a  single  striated  fibre  can  be  found.  The  nerve- trunks  are 
lessened  in  size,  iu  many  of  their  tubules  the  medulla  has  been  replaced  by 
fatty  <rranules,  and  in  some  cases  every  trace  of  the  tubules  has  disappeared 
and  the  nerve  been  reduced  to  a  fibrous  cord.  According  to  the  researches 
of  M.  Degerine  i^CompL-Rend,  Soc,  Blolog.,  1880),  the  first  appearance  of 
change  in  a  nerve-truuk  consists  in  the  myeline  becoming  broken  up  into 
blocks,  and  the  nature  of  the  change  is  a  commingling  of  a  parenchymatous 
and  interstitial  neuritb,  which  both  Degerine  and  M.  Yulpian  have  traced 
upwards  as  far  as  the  anterior  spinal  roots.  Lanc^raux  (^Gaz.  Med,  de 
Fan's,  1862,  1871),  Wcstphal  (Arch.  .  Fsi/cL,  Bd.  iv.  776),  Friedlander 
(  Virchows  Arch.,  Ixxv.  24),  and  others  may  be  cited  as  having  found  very 
distinct  peripheral  lesions  in  lead-poisoning.  Whether  these  lesions  begin  in 
the  nerve  or  in  the  muscles  cannot  be  considered  as  determined.  Gourbault 
(Z/c  Progrhs  Med.,  1880)  describes  primary  alterations  in  the  nerves,  similar 
to  those  seen  after  section,  as  occurring  in  poisoned  guinea-pigs,  whilst  MM. 
Debove  and  Roaut  {Le  Progrhs  Med,,  1876, 151)  describe  the  first  changes 
as  resembling  those  of  subacute  myositis,  and  Fricdliinder  emphatically  asserts 
that  lessening  in  the  size  of  the  muscular  fibres  and  multiplication  of  the  mus- 
cular nuclei  precede  the  nerve-degeneration.  Moreover,  it  is  still  a  question 
whether  the  primary  lesion  of  lead-poisoning  is  peripheral  or  centric.  Many 
recent  investigators  believe  it  to  be  a  dii^seminatcd  neuritis,  which  in  their 
view  may  be  bilateral,  and  in  its  symptoms  exactly  simulate  poliomyelitis. 
D<^g6rine  denies,  however,  the  existence  of  such  an  ascending  disseminated 
neuritis,  and  has  found  poliomyelitis  after  lead-paralysis. 

Lead  undoubtedly  escapes  with  the  urine,  but  cannot  be  always  detected 
in  the  secretion  of  those  suffering  from  chronic  poisoning.  The  elimina- 
tion seems  to  be  capricious,  and  much  affected  by  iodide  of  potassium 
(Melsens,  Ann,  Phys,  ct  Cheni.,  xxvi. ;  Pouchet,  Arch,  de  Physiol.,  xii.  p. 
74)  and  by  other  influences.* 

The  treatment  of  chronic  lead-poisoning  evidently  arranges  itself  under 
three  indications:  1st,  to  prevent  the  ingestion  of  more  of  the  poison  ;  2d, 
to  aid  in  the  elimination  of  that  in  the  system  ;  3d,  to  relieve  symptoms  and 
restore  lost  functions.  In  lead-colic  both  of  the  last  two  indications  are  met 
by  purgatives,  to  which  opium  should  be  added  to  relieve  pain.  It  is  often 
necessary  to  use  the  most  powerful  drastics,  such  as  croton  oil ;  but  senna, 
salts,  and  other  of  the  milder  cathartics  should  always  be  tried  first.  Alum 
acts  in  some  unknown  way  as  a  specific  in  lead-colic,  and  from  twenty  to  sixty 
grains  of  it  may  be  given  four  or  five  times  a  day.  In  the  more  chronic  forms 
of  lead-poisoning,  to  fulfil  the  second  indication  baths  of  sulphuret  of  potas- 
sium should  be  employed,  and  iodide  of  potassium  be  administered  inter- 

*  Lead  has  been  found  in  the  urine  of  man  or  animals  by  Orfila,  Lewald  {Auwcheidnng 
der  Arzneimittelf  Brcslau,  1861),  GuBserow  (  Vtrckoio'g  Archiv,  Bd.  xxi.),  Annu9chat  {Arch, 
Experim.  Pathol,  und  Pharm.y  x.  260),  and  Oottingcr  (  Wiener  Wochentchri/t,  1858);  also 
in  my  clinical  service  at  the  University  Hospital. 
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lly.  The  bath  sliould  be  gircn  (Dr.  A*  Kulenbiirg»  Dettfschesf  Archin 
■r  KUn,  Med.,  Bd.  ill,  p.  506)  in  a  wooden  tub,  two  or  tliree  tinier  a  week, 
and  ©hould  contain  six  or  BCTen  (ounces  of  the  giilt.  The  patient,  during  the 
hatf-hour  of  his  continuance  in  it,  should  be  from  time  to  time  well  rubbed 
wilK  a  ooarse  toweL  On  coming  out  ho  w  tx>  be  thoroughly  washed  with 
wurta  soap-suds.  The  dose  of  the  iodide  should  be  from  fifteen  tx>  twenty 
^smtOA,  sdniiniatered  after  meals,  in  dilute  solution.  A  caae  is  reported  in 
the  Tjondon  Lancet^  1876,  ii.  53,  in  whieh  galvanic  baths  were  used  success- 
ftilljf,  the  patient  being  placed  in  the  bath  and  the  positive  pole  of  a  twenty- 
ingbt-eell  battery  applied  to  nape  of  neck,  the  negative  to  the  feet.  When 
•cTcre  cerebral  symptoms  arise,  treatment  is  of  little  avail,  and  should  be 
Urgiely  exfiectaot. 

The  local  use  of  electricity  is  exceedingly  important  to  restore  the  k^st 
fiitiction  of  ncr^*c  and  muscle.  Wliew  the  laradidc  current  elicits  a  response  it 
sbould  always  be  employed;  but  in  some  cases  (Me^er'i  Electricih/^  Ne^ 
YoTk,  1SC9,  p.  284)  the  continued  turrent  retains  its  power  after  the  induced 
has  loet  all  its  influence?,  The  rule  is  always  to  apply  that  current  which  ciiuscs 
conimction  ;  if  both  fail^  the  continued  current  should  be  used,  the  poles  being 
rmreraed  at  intervals  of  four  or  five  seconds.  The  electrical  si^anoes  should  he 
tri^weekly,  each  Listing  about  fifteen  minutes,  and  they  should  be  persevered 
In  for  mnntha.  I  have  seen  great  improvement  in  a  case  which  for  the  first 
foor  months  yielded  no  results ;  indeed,  long  after  voluntary  movement  hud 
in  great  measure  returned,  no  form  of  elect ricit}"  would  ciiuse  contraction  of 
tlie  afiected  muscles. 

PursioLOOlCAL  Action^ — The  symptoms  of  acute  lead- poisoning  are 
chiefly  due  to  lU  local  irritant  action^  but  those  of  chronic  poisoning  are  of 
vuler  Bignifioanoe.  How  the  lead  is  absorbed  to  produce  them  is  unoortain, 
pfobabJj  as  an  albuminate.  All  of  the  compounds  of  lead  and  albumen  as 
yet  diaoovered  by  the  chembt  are,  however,  precipitated  by  alkaline  curbon- 
ttles^  and  cannot  therefore  exist  in  the  blood. 

'Jlie  syiuptouia  of  dironic  lead-in loxication  to  be  accounted  for  are  the 
colic,  the  anaemia  and  wasting,  the  palsies,  the  rare  cases  of  cerebral  symp- 
tom**, or  of  kidney  degeneration.  In  explaining  them  we  are  chiefly  indebted 
to  the  researches  of  Dr.  Ernest  IJurnack  (Archtv  JUr  Exprrim.  Fathoh^ie, 
1878),  who  cmj)loyed  the  compound  of  lead  and  ethyl,  first  discovered  by 
lioewig.  When  this  is  injected  into  animals  in  large  qunntitieB  it  causes  a 
rapidly  fital  train  of  symptoms,  evidently  due  to  the  action  of  the  compound 
itfidt  When,  however,  the  introduction  into  the  system  has  been  slow,  a 
chronic  poisoning  is  produced  by  the  lead  set  free  in  the  blood  and  tissues. 

Under  those  circumstances  a  constant  symptom,  both  in  dogs  and  rabbits, 
to  a  violently  increased  peristalsis,  with,  in  the  dog,  occa- 
Colic»  As  both  the  diarrhoea  and  the  excessive  pi^ristalsis 
m  arrested  by  atropia,  they  are  probably  the  result  of  an  action  upon  the 
{iittttioal  ganglia^     The  colio  in  man  is  probably  due  to  the  excitement  be- 
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coming  so  intense  as  to  cause  spasmodic  contraction  of  the  muscular  coat  of 
the  intestine  and  consequent  arrest  of  peristalsis,  obliteration  of  the  in- 
testinal lumen ^  and  constipation.  If  such  be  the  case,  large  doses  of  bella- 
donna should  at  once  give  relief. 

The  chief  symptom  of  the  poisoning  in  frogs  was  a  progressive  palsy  of 
muscular  origin.  The  muscle  became  exhausted  on  repeated  galvanization 
much  more  rapidly  than  is  normal,  and  after  death  was  incapable  of  under- 
going complete  post-mortem  rigidity.  The  peripheral  nerves  appeared  to 
have  escaped  entirely.  The  heart-muscle  shared  the  fate  of  the  voluntary 
muscles.  The  muscular  action  of  the  poison  was  excessively  pronounced  in 
rabbits,  but  was  feeble  in  dogs  and  cats.  These  physiological  studies,  taken 
into  consideration  with  the  results  of  pathological  investigations,  render  it 
probable  that  the  palsy  both  in  man  and  in  animals  is  primarily  produced 
bj  a  direct  action  of  the  lead  on  the  muscles  concerned. 

Dr.  Harnack  found  that  in  dogs  the  lead  ethyl  produces  violent  excite- 
ment, with  chorea,  convulsions,  etc.,  evidently  due  to  an  exciting  or  irritant 
action  upon  the  cerebrum,  and  believes  that  this  explains  the  saturnine  cere- 
bral cases  sometimes  seen  in  man. 

Plumbic  renal  degeneration  is  evidently  the  result  of  a  long-continued  irri- 
tation, due  to  a  persistent  effort  at  elimination  of  the  foreign  substance. 

The  pulse  in  lead-colic  is  usually  very  hard  and  tense.  Sphygmographic 
studies  made  of  it  by  August  Frank  (^Deutsch.  Arch,  /.  Klin,  Med,,  xvL 
422,  and  Ernest  Bardenhewer,  Berlin  Klin.  Wochen,,  1877,  126),  have  been 
thought  to  indicate  a  condition  of  general  arterial  spasm,  and  have  given  rise  to 
the  very  improbable  theory  that  the  colic  is  caused  by  intestinal  anaemia  from 
vaso-motor  contraction.  Bardenhewer  found  that  hypodermic  injections  of 
pilocarpin  relieve  simultaneously  the  pulse  and  the  colic  precisely  as  Harnack 
dbcovered  that  atropia  does.  Harnack,  however,  found  that  in  rabbits  and  dogs 
the  lead  ethyl  has  no  action  upon  the  circulation  except  by  direct  influence 
on  the  cardiac  muscle,  and  that  it  docs  not  produce  vaso-motor  spasm.  He  ia 
probably  correct  in  believing  that  the  pulse  of  lead-colic  is  due  to  an  over- 
fulness  of  the  blood-vessels,  produced  by  an  expulsion  of  the  blood  from  the 
intestines  by  the  severe  spasm  of  their  coats. 

The  following  preparations  of  lead  are  officinal  in  the  United  States  Pbar- 
macopoDia : 

PLUMBI   OXIDUM— OXIDE   OF  LEAD.     U.S. 

Litharge^  which  is  prepared  by  blowing  air  through  melted  lead,  occurs  in 
small  yellowish  or  orange-colored  scales,  which  are  insoluble  in  all  ordinary 
menstrua.  It  is  rarely  used  as  a  desiccant  astringent  powder  for  ulcers,  but 
its  chief  employment  in  medicine  is  as  the  basis  of  the  following  preparations : 

Emiilostnnn  Plumbi,  or  Lead  Plaster,  is  made  by  boiling  litharge,  olive 
oil,  and  water  together.  Glycerine  is  set  free,  and  the  oleo-margarate  of  lead 
is  foniied.     Lead  plaster  occurs  in  grayish,  cylindrical  rolls,  which  become 
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ttdhcEiTe  at  the  tempemture  of  tlic  body,  and,  spread  upon  kid,  is  Bomcttmes 
used  as  a  protective  to  pftrts  exposed  to  pressure,  or  to  siiperficiiil  ulcers  or 
abmsion^  Emplmtrum  Eemusc^  or  Resin  Planter^  or  adheMve  or  Btickw^ 
piaster,  is  made  by  incorponitlng  resiu  with  lead  plaster,  and,  spread  upon 
lliien^  is  much  u^ed  iu  surgery  fur  mechanieal  purposes.  The  Emplaitrum 
SapfjntSj  or  Soup  Pluater,  h  made  by  the  addition  of  soap  to  lead  plaster. 
It  is  employed  chiefly  as  a  protective. 

PLUMB!  ACETAS— ACETATE  OF  LEAD.  U.S. 
Sugar  of  kad  is  luade  by  the  action  of  iicelic  acid  upon  lilhar^e,  or  upon 
lecta  of  lead  exjiosed  to  the  air.  It  occurs  in  tniuspsu-ent,  acicular,  otlen 
aggregated  crystals,  of  a  sweet,  styptic  taste.  It  is  soluble  in  water,  to  wliich 
it  usually  imparts  a  slight  milkincss.  From  its  snlutiim  it  b  precipitated 
black  by  sulplnu'ctted  hyilrogeu,  white  by  soluble  curb* ►nates,  chlorides,  and 
sulphates,  and  bright  yellow  by  the  iodide  of  ptitassium.  It  Is  also  incom- 
patible with  the  muciiHge  of  slippeiy  ehn,  but  scarcely  so  with  that  of  flaxseed 
ar  of  pith  of  sasaafras. 

TUEBArEimcs. — A  solution  of  the  acetate  of  lead  is  used  very  largely  in 
ftcute  external  injfmnmatioiin  as  a  sedative  and  astringent  lotion.  Althougli 
clieraically  incompatible,  it  is  freriucntly  combined  very  advantageously  in 
these  cases  with  opium.  As  a  t^Hi  ci>uc'entrated  solution  acts  as  an  irritant^ 
llie  strength  Air  use  on  the  eye  should  not  exceed  one  or  two  grains  to  the 
cnitice ;  on  the  skin,  ten  grains  to  the  ounce. 

Internally,  acetate  of  lead  bus  been  employed  very  largely  in  hfmorrhige : 
indeed,  Pruf  George  B.  ^V^lod  commends  it  as  the  most  valnablo  of  all 
ngtmts  in  hcmopft/8t^  (Tkerapeuiioi^  vol.  i.  p,  158).  I  think  it  is  now, 
iOwercTT  ranely  used  ibr  this  purpose.  Its  chief  use  at  prcMmt  is  in  dtarrlnea. 
On  ac^Mumt  of  its  sedative  properties,  when  the  purging  is  attended  with  in- 
flamnnitiou  it  is  the  most  serviueable  of  all  the  astringents;  and,  owing  to 
the  promptness  of  its  action,  it  is  also  very  valuable  in  cases  with  profuso 
Berons  discharges.  In  f/j/aeuter^  it  is  very  useful  whenever  the  dischai^cs 
bare  become  copious.  The  dose  is  from  two  to  five  grains,  always  in  pill, 
repejited  pro  re  naia.  Tlie  mpp<mtork$  ( Snppomtoria  FlnniLi,  U*  S.  1870) 
contain  each  three  grains. 

Ll<|roa  PlUMBI  SUBACETATIS.— The  Solution  of  the  SuLaetfttte  of  Lfiitdf 
Gonlnrds  Extract ,  as  it  is  sometimes  called,  is  a  colorless,  limpid  liquid,  of 
m  fwectibh,  astringent  taste.  It  is  made  by  bailing  litharge  in  a  solution  of 
ill  itf  Icjid^  and  has  an  alkaline  reaction.     When  exposed  to  the  air, 

it  ilj*iorbs  carbonic  acid  and  de[K)sits  the  carbrniate  (>f  lead,  the  neu* 

Ira]  aoetAte  being  left  in  solution.  In  its  action  upon  the  human  organism, 
GuDlard's  extract  resembles  very  closely  the  simple  acetate  of  lead ;  but  it 
is  BffTcr  nsHil  internally.  Externally,  it  is  a  favorite  application  in  ciises  of 
sprains  or  ttruiscs,  as  well  as  in  superficial  iuflauimation.  For  this  purpose 
it  rctjuires  dilution,  Mid  from  a  ttiudounce  to  four  fliiidounccs  of  it  may  be 
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addod  to  a  pint  of  water.  When  used  upon  a  raw  surface,  the  strength 
should  not  be  so  great.  A  sedative  poultice,  which  is  very  highly  recom- 
mended by  some  physicians  in  the  early  stages  of  inflammation,  may  be  made 
by  saturating  crumbs  of  stale  bread  with  Goulard's  extract  diluted  with  four 
to  six  times  its  bulk  of  water.  This  poultice  must  be  applied  cold.  The 
officinal  Liqiun-  Plumbi  Subacetatis  DilutuSy  or  Dilute  Solution  of  the  Sub- 
acetate  of  Lead,  is  of  the  strength  of  three  parts  in  a  hundred.  It  is  too 
weak  to  be  of  much  value. 

Plumbi  Carbonas,  U.  S.,  or  Carbonate  of  Lead,  is  a  heavy,  white,  taste- 
less powder,  insoluble  in  distilled  water,  but  slightly  so  in  water  containing 
carbonic  acid.  It  is  used  solely  as  an  external  sedative  application.  Kubbed 
up  with  linseed  oil,  it  constitutes  white-lead  paint,  and  in  this  form,  or  in  that 
of  the  ointment  (  (/n^uentum  Plumbi  CarbonatiSy  U.  S.),  it  is  a  most  efficient 
dressing  for  fresh  burns.  Care  must  be  taken  in  its  use,  however,  when  a 
large  surface  is  involved,  as  lead-colic  has  been  caused  by  its  absorption. 

Plumbi  Nitras,  U.  S.,  or  Nitrate  of  Lead,  occurs  in  white,  nearly  opaque, 
octahedral,  very  heavy  crystals,  soluble  in  alcohol  and  in  seven  and  a  half 
parts  of  cold  water.  It  is  used  chiefly  as  a  disinfectant.  Dissolved  in  water, 
it  forms  Ledoyens  Duinfectant  Solution,  It  acts  by  decomposing  the  sul- 
phuretted hydrogen,  itself  being  converted  into  a  sulphuret  of  lead.  It  is 
said  to  attack  actively  the  soldering  of  pipes  {Report  on  Hygiene^  U.  S.  Navy, 
1879).  Its  chemical  reactions  are  similar  to  those  of  the  acetate,  from  which 
it  may  be  distinguished  by  a  mixture  of  it  and  sulphuric  acid  striking  a  red 
color  with  morphia.  The  nitrate  of  lead  is  frequently  used  in  onychia 
maligna.  The  dead  part  of  the  nail  should  be  cut  away,  and  the  pow- 
dered nitrate  thickly  sprinkled  over  the  surface ;  after  a  few  days  the  slough 
separates,  leaving  a  clean  surface,  upon  which  the  new  nail  usually  soon 
forms.     Sometimes  more  than  one  application  of  the  remedy  is  required, 

BISMUTHUM-BISMUTH. 
The  metal  bismuth  is  never  used  in  medicine  in  its  simple  or  motallio 
form. 

BISMUTHI  SUBCARBONAS— SUBCARBONATE  OF  BISMUTH.  U.S. 

(BiOjCO,,  HO — 2Bi,08CO„  H,0.) 

A  white  or  yellowish-white  powder,  tasteless  and  odorless,  totally  insoluble 
in  water,  soluble  with  effervescence  in  dilute  nitric  acid.  The  mode  of  its 
preparation  is  too  complicated  for  discussion  here,  the  chief  object  of  the 
various  steps  being  to  get  rid  of  the  arsenic,  which  very  generally  contami- 
nates the  metal.  The  same  assertions  may  be  made  in  r^ard  to  the  prepsr 
ration  of  the  BiSMUTHi  Subnitras,  or  Subnitrate  op  Bismuth,  U.  S., 
a  heavy  white  powder,  odorless,  with  a  faint  acid  taste,  and  a  decidedly  acid 
reaction  when  applied  to  moistened  litmus-paper,  insoluble  in  water,  soluble 
without  effervescence  in  nitric  acid. 
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FMVeiOLOOiCAL  Action. — The  actions  of  the  subuitmte  wuti  of  tht?  sub- 
carbonat43  of  bismuth  are  so  exactly  similar  that  the}*  can  j»nictu.jLlly  be  con- 
gidcred  as  one  thing ;  and  for  the  suke  of  brevity  I  gliall  npeuk  of  liicyso  salt* 
simply  us  bismuthj  meaning  thereby  these  preparations!,  Oifila  and  other 
of  the  old  observers  attributed  to  bismuth  violent  irritant  properties,  slating 
that  severe  sjiiiptoiDS,  and  even  deiith,  sometimes  lullowed  its  inge:stiou. 

Thena  can  be  no  doubt  that  the  results  noted  by  these  authorities  were  due  not 
to  the  bismuth,  but  to  the  ajsenic  with  whi^h  it  wsxs  conUuninated.  Notwith- 
standing all  the  care  of  modern  phannaty,  bismuth  even  yet  oecasionally  con- 
taiiL»  arecnic,  and  I  have  seen  it  produce  from  this  eause  bloody  pur^jing.  When 
^ure,  luiwever^  it  is  free  from  any  irritant  properties,  and  is  a  feeble  astriu^nt 
and  even  a  sedative,  and  can  be  taken  without  injur}'  in  iudt-finite  quantity. 

Hie  officinal  ^dts  of  bisuiuth  are  so  exceedingly  insoluble  that  it  has  been 
generally  believed  tliat  they  are  not  absorbed ;  but  the  researehes  of  JIM, 
Bergcret  and  Mayenc;on  (Journal  de  rAnatomie^  1873,  p.  242)  stronjijly  in- 
dicate the  wjntrtkry  to  this.  According  to  this  authority^  if  a  piece  of  paper 
be  wet  with  a  solution  of  sulpho-cyanidc  of  potasttiuoi  and  dried,  it  afFurda  a 
mcfit  fcensitive  and  characteristic  test  for  a  soluble  salt  of  bismuth, — a  beitu- 
lifwl  yellow  spot  appearing  at  the  point  of  contact.  Availing  themselves  of 
t}m  ti^t,  MM.  Bergeret  and  >layenf;on  have  found  that  when  the  subiiitrate 
of  Wawuth  is  administered  the  metal  can  always  be  detected,  after  a  few 
hourgs  in  the  urine.  TIjcy  have  also  discovered  it  in  the  serous  exudation  of 
dixf^tsy.aud  have  proven  that  when  a  few  grains  of  the  salt  mentioned  are  given 
to  mbbtts,  in  from  twenty  to  thirty  minutes  it  can  be  found  in  the  urine, 
kJi]iie>'B,  spleen,  blood,  and  muscles,  and  even  eight  days  after  the  administra- 
tion can  be  detected  in  all  the  tissues.  Five  days  after  the  exhibition  of  a 
l^immme  of  the  subnitrate  to  a  man,  they  Riund  traces  of  the  n^etal  in  the 
limer  and  kidneys ;  but  the  analysis  of  the  body  of  a  woman  dead  sixty -two 
dsjB  after  the  ingestion  of  two  grammes  yielded  only  ne^tive  results. 

TuiniAPEUTics.^ — The  preparatiuris  of  bismuth  nre  of  great  service  in 
rarious  forms  of  irritation  of  the  alimentary  canal.  Tliey  are  very  useful  to 
alUv  ly^nitihff  dependent  upon  gastric  irritation.  In  simple  neuralgic  fftiatric 
pain  follnwing  eating,  especially  when  occurring  in  feeble,  badly-nourished 
BubjcctST  tkisruuth  is  of^en  of  great  .service;  and  even  in  carctitoma  it  may 
jAllinte  by  alleviating  pain  and  vomiting.  In  pyrrxsf*  it  is  sometimes  sueceas- 
ful.  In  simple  diiwrhan  of  tmtation,  and  in  the  chronic  diarrlnift  of  camps, 
the  bismuth  preparations  are  often  very  efficient ;  and  in  the  clironio  howel 
'  lititM  of  children,  especially  as  seen  in  the  summer  seiison,  given  with 
^  ^  li.  they  are  almost  invaluable*  Topically,  these  preparations  may  be  used 
with  advantage  as  dcsaccant  astringent  applications  in  kiicorrhcta^  in  gonor 
rharn^  and  in  irrihdilfi  extfrtml  ulcers. 

Ai»M  tNisTiiATlON. — In  order  to  be  efficient^  the  bisnmth  preparations  must 
be  given  in  much  largec  doses  than  they  were  formerly  used  in.     To  infjiuta 
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live  to  ten  grains  may  be  administered  at  a  dose,  and  to  adalts  from  twenty 
grains  to  a  drachm. 

BiSMUTiii  CiTRAS.  U.S. — The  insoluble  ciVra/e  0/ 2»i^i^A  is  not  used 
in  medicine,  but  has  been  introduced  into  the  PharmacopoDia  for  the  pro- 
duction of  the  Bismuthi  et  Ammonii  CitraSy  U.  S.  The  citrate  of  bismuth 
and  ammonium  is  a  soluble  salt,  which  is  much  more  astringent  than  the  in- 
soluble preparations  of  the  metal,  but  at  the  same  time  more  irritant.  It 
lacks  the  peculiar  virtues  which  grow  out  of  the  insolubility  of  the  sub- 
nitrate,  but  has  been  used  to  some  extent  in  doses  of  five  grains  in  chronic 
diarrhoea  and  in  acute  diarrhoeas  of  relaxation.  It  should  be  given  in 
watery  solution,  repeated  every  three  to  six  hours,  according  to  the  exigen- 
cies of  the  case. 

OEBII  OZALAS.  U.S. 
The  oxalate  0/ cerium  is  a  white  powder,  insoluble  in  water,  alcohol,  and 
ether,  but  soluble  in  sulphuric  acid.  It  has  been  employed  in  mcdicuie  quite 
largely  for  the  relief  of  vomiting,  especially  when  dependent  upon  pregnamnf 
or  other  forms  of  vterine  disturbance.  Its  action  on  the  economy  has  not 
yet  been  made  out,  but  it  may  be  tried  with  some  hope  of  success  in  cases  of 
nervous  or  dyspeptic  vomiting.  The  dose  is  one  to  three  grains,  in  pill,  three 
or  four  times  a  day. 

ZINOUM-ZINO. 

ZiNCi  Sulphas. — Sulphate  of  Zinc,  U.  S. —  W'AiVc  vitriol  occurs  in  irreg- 
ular  white  masses,  the  pure  sulphate  of  zinc  in  minute,  transparent,  four- 
sided,  prismatic  crystals,  which  effloresce  slightly  in  dry  air,  and  are  soluble 
in  two  and  a  half  times  their  weight  of  cold,  and  much  less  of  hot,  water ; 
insoluble  in  alcohol.     The  taste  is  styptic  and  peculiar. 

Therapeutics. — The  sulphate  of  zinc  is  in  weak  solution  a  stimulant 
astringent,  in  concentrated  form  an  active  irritant.  Taken  in  doses  of  thirty 
grains  it  acts  as  a  prompt,  efficient  mechanical  emetic.  In  smaller  doses,  of 
two  grains,  it  is  sometimes  given  in  pills  as  a  stimulant  astringent  in  chronic 
diarrhoea  with  ulceration. 

Toxicology. — Sulphate  of  zinc  in  large  doses  acts  as  an  irritant  poison, 
producing  violent  vomiting,  colicky  pains,  diarrhoea,  prostration,  etc.  The 
symptoms  which  it  causes  are  almost  identical  with  those  produced  by  the 
corresponding  salt  of  copper.  Alkalies  and  their  carbonates  are  the  chemical 
antidotes  to  it,  producing  insoluble  precipitates.  Eggs  and  milk  should  also 
be  exhibited,  and  the  symptoms  treated  as  they  arise.  Chronic  zinc-poi- 
soning, if  it  really  exists  at  all,  is  very  rare,  and  the  metal  seems  to  be 
used  with  impunity  in  cooking  utensils.  Dr.  Schlockow,  however,  affirms 
(^Deutsclies  Med,  Wochensch.^  1879,  208),  that  the  zinc-smelters  rarely  live 
to  be  over  forty-five ;  dying,  sometimes  with  catarrh  of  the  bronchial  or 
alimentary  mucous  membranes,  or,  in  other  cases,  of  a  peculiar  nervous 
affection,  which  commences  with  burning  superficial  pains,  exalted  sensi- 
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bilitj,  and  reflex  activity  in  the  legs,  and  afterwards  puts  on  still  more 
clcftrtj  tlie  features  of  myelitis. 

Z(\'CI  Oxiprai  Venale. — Commercial  oxide  nf  zinc  13  n  snow-white 

powder,  obLaioed  by  buruiri^  the  uictul  in  the  iiir.     It  should  be  used  owly 

i  in  pharroacy.     The  purt  oxide  (ZiNCl  Oxibum,  U.  S.)  is  made  by  healin^^ 

the  carbonixte  until  ihe  water  aud  acid  are  driven  off.     It  iss  u  ycllowifili- 

while  powder,  insoluble  in  water,  but  soluble  without  effervescence  in  dilute 

TBERAPErTics. — The  oxidc  of  2inc  is  uned  extcniidly  as  a  mildly  a^trin- 
gciit,slif^htly  stimulant^  and  desiccant  applieutiuti  lu  skin  diseases  and  to  idcrrA. 

I  \VTieu  given  continuously  in  small  doses  it  is  believed  to  act  as  a  tonic  and 
alterative  upc>n  the  nervous  system*  It  has  also  l:>cen  i^ommmided  aa  nn 
mi^ringcnt  in  chronic  catarrhal  diarrhita  of  adults  iind  iiilunt8,  uiid  hai?t  been 

I  laf}gi!]T  used  in  tpilepstf  and  in  chtyrea.     The  dose  is  two  to  fifleen  grains. 

f  The  ointment  (  Umjuentum  Zinci  Oxidi^  U,  S* — one  part  to  four  of  bcnzoin- 

I  aletl  lard)  is  espectially  useful  in  chronic  eczema. 

Zmci  Cardonas  Pr.^cipitatus.  U-S. — Precipitated  earhonate  of  tine 
I  in  ttitended  to  replace  the  uM  impure  native  carbonate,  calamitte.    It  is  nmde 
by  precipitatin*^  the  sulpbutc  of  zinc  by  the  carbonate  of  sodium.     It  is  a 
wbite  powder,  closely  resembrmg  in  its  properties  the  oxide  of  zinc, 

ZiNCl  AcETAS.  XJ.ii.— Acetate  of  zinc  is  made  by  the  action  of  acelio 
acid  upon  the  comujercial  oxide  of  zinc.  It  occurs  in  white,  micaceous  crys- 
lak,  which  effloresce  in  a  dry  attuoHpbere  and  are  very  solnble  in  water,  Tito 
tastv  is  astringent  nnd  metidlic.  The  acetate  of  zinc  resembles  in  its  physio- 
logtC4il  iind  therapeutic  qunlities  the  sul|]hate,  but  is  probubly  somewlmt  less 
•Gitve.  It  is  cfueOy  used  in  collyria  (one  to  two  p^rains  to  one  fluidounce), 
aod  as  uu  injection  (dve  to  twenty  grains  to  one  ffuidounce)  in  gonorrlKia, 

Cadmium  is  employed  in  medicine  to  some  6li<;ht  extent  in  the  form  of 
'  tt«  w^lphala^  which  is  stated  to  resemble  closely  the  sulphate  of  zinc  in  its 
tberjipontic  properties.  It  has  been  especially  u»ed  as  nn  astringent  stiniu- 
laQi  tu  collyria^  made  by  dissolving  half  a  grain  to  four  grains  in  an  ounce 
of  rofic-walcr.  Strangely  enough,  some  pbysic-ians  who  have  employed  it 
elate  that  it  has  I  en  times  the  strength  of  the  sine  salt,  others  that  it  is  about 
I  equiTalcnt  to  it. 

OTTPEITM-OOPPEE. 
crrni  sulphas— sulphate  of  copper,   u.s. 

The  ffulphat6  of  cjoppor  occurs  in  blue,  transparent,  slightly  efflorescent, 

1  rbotuhoidal  priaios,  or  their  fragments.    It  dissolves  in  four  parts  of  cold  and 

I  in  !  "     '*  r,  but  is  insoluble  in  aJcohoL    With  ammonia  its  solu- 

'  lioj  1,  white  hydratcd  protoxide  of  copjK^r,  which  redissolves 

fhett  an  exeeas  of  the  alkali  is  added,  forming  a  rich  deep-blue  solution. 
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Physiological  Action. — In  very  dilute  solation  the  sulphate  of  copper 
acts  locally  as  a  stimulant  and  mild  astringent ;  in  a  more  concentrated  form 
it  is  an  irritant;  in  powder  it  is  a  very  mild  caustic,  which  is  scarcely  capable 
of  destroying  sound  tissue.  Taken  internally  in  very  small  amounts  and 
continuously,  it  is  thought  to  have  a  corroborant  influence  upon  the  nervous 
system.  Prof.  Falck  (JDeutsches  KUnik^  xi.,  1859)  has  found  that  the  sul- 
phate of  copper  acts  upon  pigeons,  dogs,  rabbits,  etc.,  as  an  irritant  neurotic 
poison,  producing  great  depression  of  temperature,  with  progressive  general 
paresis  ending  in  death,  apparently  from  failure  of  respiration.  When  the 
copper  salt  was  given  hypodermically,  vomiting  was  not  produced ;  although 
when  it  was  exhibited  by  the  mouth,  emesis  was  very  violent  and  persistent. 
In  doses  of  five  to  fifteen  grains  it  acts  upon  man  as  an  irritating  emetic,  and 
in  larger  amounts  is  an  irritant  poison. 

Therapeutics. — The  chief  internal  use  of  sulphate  of  copper  is  as  a 
mechanical  emetic.  As  it  is  more  irritating  than  sulphate  of  zinc,  it  acts 
more  rapidly  and  in  smaller  dose.  For  the  same  reason,  however,  it  is  not  so 
safe  as  the  white  vitriol,  and  cannot  be  repeated  so  freely  when  its  action  fails. 

As  a  stimulant  and  astringent  it  is  occasionally  administered,  in  pill  form, 
in  chronic  diarrhcea  with  ulceration.  In  small  repeated  doses  it  has  been 
used  in  various  nervous  affections  with  doubtful  advantage. 

The  chief  value  of  the  so-called  "  blue  stone'^  is  as  an  external  application. 
When  applied  in  solid  form  to  ulcers,  it  destroys  flabby  granulations  and 
exerts  a  powerful  excitant  influence.  Its  solution  acts  more  feebly,  and  is 
sometimes  employed  as  a  dressing  for  indolent  ulcers,  but  more  frequently  as 
a  stimulant  and  alterant  to  mucous  membranes,  as  in  granular  conjunctivitis. 

Toxicology. — The  symptoms  of  acute  copper-poisoning  generally  come  on 
in  about  a  quarter  of  an  hour  afler  the  ingestion  of  the  poison,  but  may  be 
postponed  for  from  one  to  two  hours.  They  consist  of  violent  vomiting  and 
purging,  accompanied  by  very  severe  colicky  pains.  The  matters  vomited  are 
greenish  or  bluish,  the  stools  glairy,  mucous,  and  at  times  bloody.  There  is 
a  very  strong  taste  of  copper  in  the  mouth,  and  often  constant  expectoration  ; 
excessive  salivation  and  bronchial  secretion  are  stated  by  Galippe  {^Etude 
toxical,  sur  la  Cuivre,  Paris,  1875)  to  be  characteristic.  Death  may  occur 
in  a  few  hours,  preceded  by  convulsions,  paralysis,  delirium,  anaesthesia,  and 
other  symptoms  of  great  nervous  disturbance,  seemingly  as  the  result  of  a 
direct  action  of  the  poison  upon  the  nervous  system.  Sometimes  a  tendency 
to  syncope  is  very  marked.  The  urine  is  usually  lessened  or  suppressed. 
Black  urine,  due  to  the  presence  of  hsemoglobin  without  unaltered  blood- 
corpuscles,  has  been  noted  ;  in  this  ease,  after  death  all  the  tissues  were  found 
stained  with  altered  blood,  and  evidently  destruction  of  the  blood  was  an 
important  factor  in  the  fatal  result  (N.  Y,  Med.  Record,  xxi.  5G7) ;  fatty 
degeneration  of  the  liver  was  also  found.  If  the  patient  survive  for  twenty- 
four  hours,  jaundice  nearly  always  shows  itself.  After  this,  profound  depres- 
sion with  nervous  symptoms  may  develop  and  end  in  death  ;  but  not  rarely 
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m  favorable  bsue  results,  in  which  ca^c  the  ^ymiitoma  ot  gaslro-iuteBtiQal 
mflaiuiuwtioD  with  fever  develop  theriisulvcs.  The  copper  h  said  to  be  elim- 
inaleii  more  freely  with  the  salivary  aud  intestiual  seeretioua  thuu  with  tlie 
urine  (Giilippe,  I^k.  cit,^  p.  41J. 

Ab  the  actiou  of  the  sulphate  of  copper  Is  ejteeeditigly  rapid,  any  antidote 
to  be  of  avail  inuj*t  be  given  at  once  and  act  quickly.  Milk  and  eggs  are 
aloiost  always  at  hand,  and  are  the  most  efficient  antidotes.  No  time  sliould 
b«  loei  ill  att^raptins;  to  separate  the  yolk  from  the  white  of  the  egg^  but 
die  c^^  tihould  be  broken  into  a  bowl  as  quickly  m  posi^ible,  a  little  water 
a4dedt  atid  the  whole  stirred  up  and  exhibited.  The  dose  should  be  repeated 
•irreral  times,  especially  when  there  is  votuitiug.  Soap  or  a  fixed  alkali  may 
ht  gii'eu.  The  yellow  jor^wiu^  of  potash ^  when  pure,  is  harniltisa,  and  pre- 
etpitates  instantly  an  insoluble  compound  of  copper  from  solutions  of  its  stilL 

ben  it  is  to  be  had  in  time^  it  ruiiy  therefore  be  usiod  as  an  antidote  to  the 

l^bate.  The  treatment  of  eopper-poisoninji  after  tlic  adniiiiiHt  ration  of  the 
antidote  consists  in  meeting  the  indications  us  they  arise;  opium  should  be 
used  freely.  When  death  occurs,  the  results  of  gastro-iutestiiml  iiiflammatiou 
are  usually  found ;  sometimes  the  intetstine  has  a  decided  bluish  tint,  and  occa* 
aioaally  subomcous  ecchy muses  occur.  In  exceptional  casas^  it  is  said,  there 
ars  DO  evidences  of  inflammation  in  the  allmenttiry  ctinal.*  Fatty  degeuer- 
atioo  of  the  liver  has  been  noted  {^N,  Y.  MciL  Rtc.^  xxt.  567). 

If  chronic  copper-poisoning  ever  exist  among  workers  in  the  metal,  it  must 
be  very  rarely.  The  chief  symptoms  are  asserted  to  be  *^  a  coppery  laabe  in 
the  mciuth,  giddiness,  pain  in  the  bowels,  vomiting,  occasional  diarrhoea, 
and  wasting  of  the  body,"  Dr.  Clapton  {Mtdlcttl  Times  and  Gazette,  June, 
l€»C8)  has  pointed  out,  as  characteristic,  a  ^reen  line  upon  the  gums ;  this 
WAS  also  observed  by  Prof.  Taylor,  but  its  constancy  is  not  assured.  Thus, 
a  green  liuu  Has  found  on  the  teeth  of  all  but  two  or  three  of  a  number  of 
workers  in  the  metal  examined  by  a  committee  of  the  Loudon  Clinical  Society 
(^TrunKdctionSj  1870,  p.  l;i),  but  there  was  no  line  on  the  gums  of  any  of 
tl)cin.  Gttlippe  {he.  cii,)  has  brottght  forward  much  evidence  to  prove  the 
non-existence  of  chronic  copper-poison ing.  Both  he  and  Drs.  Burey  and 
Biacom  have  found  the  metal  almost  without  influence  upon  dogs  (ArchivcM 
de  Plifffioioff,  Aorm.  et  Palh.^  1877,  t.  Iv.  183),  Galippe  (  GfJ^iptes-RenduM, 
t-  Ixxxiv.  718)  fed  himself  for  one  month  on  food  containing  a  large  amount 
of  cnppcr  without  causing  any  symptoms  of  intoxication.  On  the  other  hand, 
l>r.  Fttutk  (^DeuUchrii  Kihttk^  ix.  ?t7ij)  asserts  that  the  acetate  of  copper  pro- 
duces progressive  paralysis,  with  failure  of  respiration  and  death, 


a  T<^r  a  fAtftI  oa^o  of  reprnteJ  poisoning  by  copper,  with  much  infarmntion  of  value  to 
c4)«aiic«iil  CJiperia,  ic6  La  Frnnee  MitUcnlt^  Soplumbor,  1^74,  ftbatrjiett'il  in  Half-  Ytarl^ 
ComywHtiutm,  Jun.  IS75,  BouriaGVPtt«  *nd  Yvon  (Rfrue  ScitHti/Iqnet  p.  859,  1874)  found 
two  hiiD(lre<t  »nd  nlsHj-flve  milligniiuuies  of  moliilHa  copper  in  tho  livi^rof  «i  woman 
«tbo  li&d  tjiken  the  &aiiBOQiao*l  lulphatc  lUrve  munihn  previoaalj.  Minutti  qaiuiUtiM  of 
oopp«r  exlit  la  tht  aormftJ  ham»n  bodjr  (B»il,  dt  Thirap,,  xoiiL.  88). 
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CuPRi  AcETAS.  U.  S. — Acetate  of  copper  is  in  deep-green,  prismatic 
crystals,  yielding  a  bright-green  powder ;  whilst  the  impure  BvhacetcUe^  or 
verdigris^  occurs  in  masses  of  a  pale-green  color,  which  are  often  composed 
of  minute  silky  crystals.  Both  these  acetates  closely  resemble  the  sulphate 
in  physiological,  therapeutical,  and  toxicological  properties,  bat  are  a  little 
less  active. 

Cuprum  Ammoniatum. — The  ammoniated  copper  is  made  by  tritu- 
rating together  the  sulphate  of  copper  and  the  carbonate  of  ammonium.  It 
occurs  in  deep  azure-blue  masses,  with  a  strong  ammoniacal  odor  and  styptic 
metallic  taste.  It  is  soluble  in  water.  In  overdoses  it  acts  as  an  irritant 
poison.  In  small  doses  (one-half  grain  to  two  grains  three  times  a  day)  it 
has  been  used  as  a  tonic  to  the  nervous  system  in  epilepsy  and  other  diseases. 

AEGENTUM-SILVEB. 
ARGENTI   NITRAS— NITRATE  OF  SILVER.     U.S. 

This  is  officinally  prepared  by  heating  together  silver,  nitric  acid,  and  a 
small  quantity  of  water.  It  is  a  heavy  anhydrous  salt,  crystallizing  in  trans- 
lucent, shining,  rhombic  plates,  and  having  a  styptic,  exceedingly  metallic, 
corrosive  taste.  It  is  soluble  in  its  own  weight  of  cold  water.  Muriatic  acid 
or  a  soluble  chloride  throws  down  from  its  solution  a  white  curdy  precipitate 
voholly  soluble  in  ammonia.  For  external  use  the  crystals  are  melted  and  run 
into  moulds,  where  they  harden  into  round,  grayish,  brittle  sticks,  about  the 
size  of  a  goose-iiuill,  and  having  a  radiated  crystalline  fracture.  These  are 
the  officinal  argenti  nitras  fusus.  As  only  the  pure  salt  will  make  well-formed 
crystals,  the  impure  products  are  always  manufactured  into  the  preparations 
just  named,  which  should  therefore  not  be  employed  internally.  When  the 
nitrate  of  silver,  either  in  substance  or  solution,  is  exposed  to  the  conjoint 
influence  of  light  and  of  even  a  minute  portion  of  organic  matter,  it  turns 
black,  and  is  converted  into  an  insoluble  substance,  which  has  been  believed 
to  be  metallic  silver,  but  is  more  probably  an  oxide.  For  this  reason  the  white 
stains  which  it  first  makes  when  applied  to  living  tissues  soon  blacken. 

Physiological  Action. — ^Nitrate  of  silver  coagulates  albumen,  and,  when 
applied  in  its  pure  state  to  living  tissues,  acts  as  a  caustic,  coating  them  over 
with  a  white  almost  membranous  film.  The  caustic  action  is,  however,  not 
a  deep  one,  because  penetration  of  the  salt  into  the  tissues  is  soon  prevented 
by  the  thick  and  tough  skin  or  stratum  which  is  fonned.  When  applied  in 
a  dilute  solution  it  acts  as  an  astringent,  constringing  the  vessels  and  over- 
coming relaxation.  Its  local  action,  however,  is  not  simply  that  of  an  astrin- 
gent, but  is  certainly  peculiar  and  apparently  alterative  to  nutrition. 

When  taken  internally  in  sufficient  dose,  this  salt,  by  virtue  of  its  corro- 
sive action,  is  a  poison,  producing  gastro-enteritis ;  but  it  also  acts  directly  upon 
the  nervous  system.  Orfila  and  other  of  the  earlier  observers  experimented 
upon  it  by  injecting  it  directly  into  the  veins  of  animals.     When  exhibited 
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in  this  way,  it  must,  by  coagulating  the  albumen  of  the  blood,  produce 
thrombi,  to  which  the  subsequent  symptoms  are  in  greater  or  less  measure  to 
be  ascribed.  This  method  of  experimentation  can  therefore  throw  but  little 
light  upon  the  action  of  nitrate  of  silver  when  taken  into  the  stomach. 

It  18  evident  that  in  the  stomach  the  nitrate  of  silver  cannot  long  maintain 
its  integrity.  Dr.  Bogolowsky  has  found  (  Virchows  Archiv^  Bd.  xlvi.  p. 
413)  that  when  the  nitrate  is  added  to  a  peptone  it  is  readily  dissolved,  and 
that  the  solution  formed  does  not  coagulate  albumen.'*'  That  in  this  or  in  some 
other  analogous  form  silver  is  absorbed  is  proven  by  its  having  been  found 
in  various  internal  organs  and  by  the  discoloration  which  follows  its  pro- 
tracted use.  When  it  is  exhibited  for  a  long  continuous  period,  the  skin 
often  acquires  a  peculiar  bluish  slate  color,  which  may  become  very  dark,  and 
in  decided  cases  the  conjunctiva  and  even  the  mucous  membrane  of  the  mouth 
are  involved.  The  silver  is  found  in  all  the  tissues  of  the  skin  except  the 
rete  Malpighii  (Neumann,  Medizen  JahrhiicJier,  1877,  369).  According  to 
Dr.  William  Pepper,  the  staining  of  the  skin  is  always  preceded  by  a  dark 
line  upon  the  gums(7Va/w.  Philad.  Coll.  Physiciatis,  1877).  -Both  Heller 
and  Orfila  failed  to  detect  silver  in  the  urine  of  animals  taking  it ;  but  prob- 
ably it  is  eliminated,  though  slowly  and  in  very  small  quantities,  by  the 
kidneys. 

By  an  elaborate  series  of  experiments,  M.  Chas.  Rouget  (Archives  de  Phy- 
siologies July,  1873,  p.  356)  has  shown  that  upon  all  animals  from  a  crab  to 
a  d4>g  the  soluble  salts  of  silver  act  as  a  poison,  causing  in  mammals  vomiting 
and  purging,  and  in  them  and  the  lower  animals  violent  disturbance  of  the 
motor  functions,  as  shown  by  paralysis  and  convulsions,  and  of  the  respiration, 
ending  finally  in  death  by  asphyxia.  This  is  in  accord  with  the  observations 
of  other  investigators.  MM.  Rabuteau  and  Mourier  have  found  that  the 
almost  instantaneous  death  which  Charoot  and  Ball  first  noted  as  following 
the  injection  of  a  large  dose  of  the  nitrate  of  silver  into  the  veins  is  due  to  a 
direct  paralyzing  influence  of  the  drug  upon  the  muscle  of  the  heart.  M. 
Rouget  has  never  seen  this  form  of  death  follow  the  hypodermic  or  internal 
administration  of  the  poison,  the  heart  always  continuing  to  beat  for  a  greater 
or  less  length  of  time  after  the  cessation  of  respiration,  and  also  retaining  its 
irritability. 

As  already  stated,  both  convulsions  and  paralysis  are  present  in  acute  ar^t/- 
ria,  or  silver-poisoning.  The  convulsions  arc  severe,  generally  tetanic,  and 
according  to  Rouget  are  plainly  reflex.  A  peculiarity  noted  by  Rouget  is 
the  persistence  of  the  convulsions  after  the  complete  abolition  of  voluntary 
movements.  M.  Curci  affirms  that  they  are  due  to  excitation  of  the  motor 
tract  of  the  cord,  and  that  this  is  preceded  by  a  similar  influence  upon  the 
i«<*nsury  tracts  {London  Med,  Record,  1877,  p.  72). 

•  For  recent  studies  of  this  character  *c»*  Ise^lun  Neumann  {loc.  cit.)y  alau  A.  v.  Frag- 
at«iD  (/yrr/iM  A7mi.   Wochtn.,  1877,  294). 
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The  death  is  due,  in  argyria,  to  cesisation  of  the  respiration ;  Boaget  (2oe. 
cit.^  p.  351)  even  states  that  he  has  witnessed  the  suspension  of  the  latter 
fiinction  in  the  frog  whilst  the  activity  of  the  reflex  moYements  was  much 
beyond  normal.  In  the  dog  and  in  the  frill-grown  cat  this  asphyxia  is  accom- 
panied by  an  outpouring  of  mucus  in  the  lungs,  pulmonary  congestion  and 
cedema  being  found  on  post-mortem  examination.  Two  theories  have  been 
propounded  as  to  the  cause  of  the  asphyxia :  one,  that  it  is  simply  due  to 
the  choking  up  of  the  lungs  by  the  congestion  and  the  excessive  secretion 
whose  origin  is  an  altered  state  of  the  blood ;  a  second,  that  both  the  asphyxia 
and  the  lesions  in  the  lungs  have  their  origin  in  a  direct  action  of  the  poison 
upon  the  nerve-centres. 

The  first  view  has  been  especially  supported  by  Krahmer  and  by  MM.  Ha 
buteau  and  Mourier.  Unfortunately,  I  have  not  seen  the  original  papers  of 
these  physicians ;  but,  according  to  Rouget,  the  basis  of  argument  of  Krahma 
is  simply  the  ecchymoses  which  he  found  in  horses  dead  of  the  poison,  whilst 
that  of  Rabutoau  and  Mourier  is  the  fluidity  of  the  blood  after  death,  and  the 
existence  in  it  of  globules  which,  on  account  of  their  solubility  in  ammonia, 
were  believed  to  be  the  chloride  of  silver.  The  French  observers  were,  how- 
ever, almost  certainly  mistaken  in  their  belief  that  these  granules  were  chloride 
of  silver,  since  ammonia  dissolves  hseniatin  as  freely  as  it  does  the  cliloride. 

In  1864  Charcot  and  Ball  {Gazette  Midicale^  1864)  made  a  series  of  ex- 
periments in  which  a  silver  salt  that  did  not  coagulate  albumen  was  injected 
directly  into  the  blood.  They  noted  not  only  the  respiratory  embarrassment, 
but  al«o  that  the  hinder  extremities  were  suddenly  paralyzed,  and  concluded 
that  both  the  asphyxia  and  the  lung-trouble  were  due  to  an  affection  of  the 
central  ner\'ous  system.  In  1869  Dr.  Bogolowsky,  of  Moscow,  studied 
(  Virchoics  Archiv,  1869,  Bd.  xlvi.)  the  action  of  a  peptone  of  the  nitrate 
when  used  hypodermically.  He  found,  on  examination  of  the  blood  of  a 
poisoned  animal,  that  the  spectrum  analysis  (loc,  cit,,  p.  415)  betrayed 
nothing  abnormal ;  that  the  red  corpuscles  appeared  paler  and  their  outline 
more  delicate  than  normal ;  that  the  white  corpuscles  were  natural.  On  the 
other  hand,  Rouget  {loc.  a/.,  p.  361)  examined  microscopically  the  blood  of 
animals  poisoned  with  the  nitrate  of  silver,  and  found  it  perfectly  normal. 
The  only  conclusion  to  be  drawn  from  all  this  seems  to  me  to  be  that  at 
present  there  is  no  proof  whatever  that  the  symptoms  of  acute  argyria  are 
due  to  alterations  in  the  blooH.  That  the  embarrassment  of  respiration  is 
not  due  to  local  lesions  in  the  lungs  is  abundantly  shown  by  the  experiments 
of  Rouget,  who  found  that  whilst  in  all  animals  these  respiratory  symptoms 
are  very  prominent,  in  only  a  few  species  are  decided  pulmonic  lesions  found 
afler  death.  From  all  these  facts  I  think  it  highly  probable,  if  not  altogether 
certain,  tliat  the  theory  propounded  by  MM.  Charcot  aiid  Ball  is  correct. 
That  the  motor  disturbance  is  centric,  not  peripheral,  in  its  origin,  is  shown 
by  the  fact  noted  by  Rouget  (loc.  cit.^  p.  354),  that  the  muscles  and  nerves 
preserve  their  excitability  afler  the  arrest  of  the  respiration. 
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The  Tariom  facts  which  have  been  thus  far  brought  forward  in  regard  to 
ihe  physiological  actioQ  of  silver,  aJthouj^h  iiitcrtasting  to  the  toxioologiiit, 

fc  very  little  reforcrice  to  \i&  th«?rapc'utjc  use,  since  it  is  never  employed  to 
Jiicc  an  acute  constitutiuiml  influence. 

The  action  of  the  drug  when  exhibited  eontinuoualy  for  a  length  of  time  in 
doses  has  been  investigated  by  Dr.  Bagolowsky  upon  dogs  and  rubblU. 

I  found  that  it  pr<xJueod  liiss  of  appetit^^  wasting,  sliglit  lowering  of  bixlily 
temperature^  diarrhoea,  diminution  of  the  quantity  of  urine  passed,  with  iu- 
ci^eflAe  of  ita  specific  gravity  and  often  with  the  presence  of  albumen^  and 
transitofT  paralysis.  How  far  fliome  of  these  symptoms  were  due  to  the  diret-t 
oontftitutiona]  action  of  the  poison,  and  how  \\\x  to  derangement  of  the  dig(^tion 
dependent  upon  its  Io(^  in6ucuce,  is  pcrhafjs  an  open  ijucs^tion.  The  local 
ustlon  waa  avoided,  however,  as  umch  a^  poS8tble^  by  the  ujsc  of  an  albuminate 
or  of  ihe  double  phosphate  of  silver  and  aodium,  which  tlue??  not  coagulate 
albumen.  Comparative  examinatious  of  the  blood  showed  that  the  haemoglo- 
bin waa  reduced  by  more  than  one-third.  The  blood  wu«  also  rendered  very 
apbifltic,  as  waa  betrayed  by  the  tontitatit  tendency  to  the  formation  of  eechy- 
moi^ca.  A»  some  one  has  iiuggeated  that  the  silver  in  these  cases  replaces  the 
rroii  of  the  blood-eorpnscles,  Dr.  B«»gol*>wgky  made  a  chemical  examination 
iif  the  latter,  but  failed  to  find  any  tracer  of  silver  in  them, — no  doubt  be- 
Lmuse  it  Wiis  not  thero.  The  sulid  tissues  were  found,  after  death  from 
ehronic  ajgyria,  t4j  Ixi  in  an  iidvanced  stage  of  degencratiftn,  whicli  espeirially 
affeetinl  epithelial  structun^s.  The  first  change  was  swelling  and  opacity  of 
the  cells,  with  obscuration  of  the  nucleus.  After  this  came  fatty  degeni^ra- 
tiim,  fatty  gli^bules  in  the  cell,  /estructi*iu  <tf  nuclcns,  and  finally  of  the  oeO 
ttaeUl  The  liver  and  kidneyif  were  profoundly  intiueneed,  as  was  also  the 
miiscnlar  structure,  e^peeinlly  of  the  heart.  Tlia^e  results  obtained  by  Bo- 
golDwaky  have  been  in  ihe  main  corroborated  by  A.  V.  Hozsahegzi  {^Arch* 
Exp^,  Fitth.  Phnrrti.,  ix,  2^5). 

Th'!  ttuiinaury  \vliich  has  been  here  offered  comprises  all  our  knowledge  of 
the  physiological  action  of  the  preparations  of  silver.  Unfortunately^  it  d(X^ 
HOC  titniw  much  liglit  upon  their  therapeutic  use.  The  results  of  the  ehronic 
poisoning  are  so  closely  analogous  to  those  produced  under  similar  cireum- 
flfanoes  by  antimony,  arsenic^  and  probably  other  metallic  poisons  as  to  indi* 
cata  that  silver  given  internally  acts  upon  the  nutrition  of  the  body, — in  other 
p  mnia,  thai  it  is  an  nltefatttte, 

ToSBAPEtrrics^ — By  far  the  most  frequent  employment  of  nitrate  of  silver 
is  iborapeutica  is  for  ica  k»eal  action,  either  upon  the  surface  of  the  body  or 
i2]xin  those  muaiua  membranes  that  can  be  reached  directly  by  the  drug. 

As  a  simple  vum/ic,  the  salt  may  be  used  whenever  only  a  su|>erliciid  ticUon 
i»  r»juirod  ;  for  reasons  already  given  (page  45),  it  is  useless  whenever  it  is 
neec'tsar}'  to  prwJucc  a  deep  eschar.  Aa  a  caustic  and  an  alitmttive^  it  is 
applitHJ  in  solid  form  to  many  ulcerated  tur/aces,  for  the  purpose  of  destroy- 
kg  tfuperficial  dMued  tisaue  and  of  substituting,  when  the  eeehar  eeparat«a, 
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a  healthy  for  an  unhealthy  action.  As  an  antiphlogistic^  nitrate  of  silver 
acts  not  only  as  an  astringent,  but  also  in  some  way  not  clearly  understood. 
In  the  various  inflammations  of  the  mucous  membranes,  such  as  conjuncti- 
vitis^ /aucitisy  laryngitisy  urethritis^  etc.,  it  is  employed  very  frequently,  not 
only  in  the  stage  of  relaxation,  but  in  the  beginning  of  the  attack.  In  con- 
junctivitis,  the  solution  employed  should  not,  under  ordinary  circumstances, 
be  stronger  than  one  or  two  grains  to  the  ounce ;  and  it  should  not  be  used 
at  all  if  any  corneal  ulceration  exists,  since  a  deposit  of  silver  is  liable  to 
occur  and  to  produce  opacity.  In  /ancitis,  the  strength  of  the  solution  may 
vary  from  thirty  to  sixty  grains  to  the  fluidounce.  Even  a  saturated  solu- 
tion can  scarcely  be  looked  upon  as  caustic  to  the  more  robust  mucous  mem- 
branes. In  ordinary  cases  of  sore  throat,  the  application  once  a  day  or  every 
alternate  day  is  generally  sufficient.  It  is  best  made  by  means  of  a  good- 
sized  camcl's-hair  brush,  each  part  of  the  inflamed  surface  being  distinctly 
touched,  and  not  the  whole  simply  daubed  or  slopped  over  by  means  of  a  vciy 
large  brush  or  a  sponge  probang,  as  is  often  done.  In  severe  cases  it  may  be 
necessary  to  use  the  solution  twice  a  day.  In  laryngitis,  the  solution  may 
coiitiiin  Irom  ten  to  twenty  grains  to  the  ounce,  and  should  be  applied  with  a 
brush  by  the  aid  of  the  laryngoscopic  mirror.  An  attack  of  urethritis  may 
sometimes  be  aborted  in  its  forming  stage  by  the  injection  of  a  strong  solu- 
tion (grs.  xii  to  fji)  of  the  salt;  but  the  practice  is  of  doubtful  expediency, 
since  when  it  fails  it  greatly  aggravates  the  trouble.  In  the  advanced  stages 
of  go}iorr1icea,  weak  injections  (grs.  i  or  ii  to  fji)  are  often  very  serviceable. 

Many  years  ago  (1828)  Mr.  John  Higginbottom  originated  the  practice  of 
treating  eri/sipclas  by  the  nitrate  of  silver,  and  his  plan  has  received  a  great 
deal  of  commendation  from  authorities,  but  certainly  has  not  been  generally 
adopted  by  the  profession.  One  or  two  cases  of  bad  results,  from  ulceration 
of  the  skin  apparently  due  to  the  local  application,  have  deterred  me  ft'om 
giving  the  method  a  fair  trial,  and  I  do  not  feel  able  to  offer  any  opinion  upon 
the  practice.  Mr.  Higginbottom  in  a  recent  essay  (London  Practitioner,  vol. 
ii.  p.  34,  18G9)  reaffirms  the  value  of  the  treatment,  stating  that  its  want  of 
general  adoption  is  due  to  its  being  so  often  imperfectl}'  carried  out,  and  gives 
the  following  directions : 

"  The  affected  part  should  be  well  washed  with  soap  and  water,  then  with 
water  alone  to  remove  every  particle  of  soap,  then  to  be  wiped  dry  with  a  soft 
towel.  The  concentrated  solution  of  four  scruples  of  the  nitrate  of  silver  to 
four  drachms  of  distilled  water  is  then  to  be  applied  two  or  three  times  on  the 
infliuned  surface,  and  beyond  it  on  the  healthy  skin  to  the  extent  of  two 
or  three  inches.  The  solution  may  be  applied  with  a  small  piece  of  cleao 
linen,  attached  to  the  end  of  a  short  stick,  the  linen  to  be  renewed  at  every 
subsequent  application.  As  the  solution  of  the  nitrate  of  silver  is  colorless,  it 
is  necessary  to  pass  a  little  linen,  jitst  moistened,  over  every  part  where  it  has 
been  used,  in  order  to  be  equally  diffused,  so  that  no  part  may  be  left  untouched. 
In  about  twelve  hours  it  will  be  seen  whether  the  solution  has  been  well  applied. 
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li  an  J  infliuned  jmrt  b4^  uii  affected,  the  BolutioD  muist  be  immediately  reap- 
pliccL  Sometimes,  cveu  aller  the  most  decided  application  of  the  nitrate  of 
r,  the  iufloiiimiUioii  may  spread  ;  but  it  is  tlieri  gcucndly  much  less  severe. 
.  b  eventually  checked  by  repeated  applications.  It  is  desirable  to  visit  the 
pottettt  every  twelve  hours  until  the  infiiminiation  is  subdued.'^ 

In  iuptrficial  iujhimmatiom  other  than  erysipelatous  I  have  frequently 
Ufled  nitnite  of  silver  in  this  way,  often  with  great  advantage.  Freely  applied 
to  the  skin  of  the  whole  finger,  it  will  sometimes  even  abort  a  commencing 
Jtlon^  or,  applied  to  the  scrotum,  an  fpididymkia. 

Internally,  the  nitrate  of  silver  is  excseedingly  useful  in  stomachic  and  to 

ft  less  ext^ent  in  enteric  diseases,  exerting  no  doubt  a  purely  local  influence. 

In  thnt  form  of  d^spepgia  eluiracterized  by  the  vomiting  of  large  quantities 

i  of  yeasty  fluid,  it  has  yielded  in  my  luuids  better  results  than  any  other 

'  remedy ;  and  the  same  may  be  said  of  chnmic  (/ustrifix  and  of  ^antric  nicer 

I  The  rules  of  udnunist ration  are  identical  in  these  three  diseases.    In  the  first 

plaec^  regulation  of  the  diet  is  impenitive:  if  tlie  ease  be  a  bad  one,  all 

eating  of  tneals  should  be  suspended,  and  the  patient  receive  every  two  or 

three  hutirs  a  cup  of  sweet  milk,  with  sound  toasted  bread  broken  up  and 

,  ihunoughly  9v>ftened  in  it.     Nitrate  of  silver  should  be  administered  in  pill 

'  A»rtUf  one-ciuartiir  to  one-ludf  grain  tliree  or  four  times  a  day,  taken  when  the 

stuuiaich  is  empty.     In  very  serious  cases,  when  all  fiM>d  is  rejected  by  the 

Btomaeh^  It  is  sometimes  advisable  to  allow  absolute  rest  fur  two  or  three  days 

to  tlnit  visciis,  the  patient  being  fed  by  the  rectum,  and  only  a  little  water  and 

\fSSb,  pf  silver  with  opium  being  taken  by  the  mouth.     Under  these  circum- 

s,  the  return  to  the  u^uul  method  of  taking  fond  must  be  very  gradual, 

al  ordy  a  tabk-«iXM>nful  each  of  milk  and  of  lime-water  being  administered 

^eiy  hour.     In  ch  funic  en  ten  fig  or  crAltU^  nitrate  of  silver  is  sometimes  of 

g[reat  survice,  especially  if  there  be  ulcemtiiin. 

For  its  constitutional  effects  nitrate  of  silver  is  used  solely  in  diseases  of  the 
iienrr)ua  system.  It  cannot  be  denied  that  oocasionally  in  epilepiftf  it  hus 
achieved  brilliant  results ;  but  the  succeasea  are  certainly  far  less  numerous 
[  tluui  the  failurefi.  There  is  one  serious  objection  to  the  employment  of  the  salt, — 
Bcly,  the  discoloration  of  the  skin  which  sometimes  follows  its  continuous 
AgniD,  it  is  not  understood  io  what  class  of  cases  the  drug  is  of  Cifpecial 
viltie,  and  there  is  no  means  of  judging  as  to  its  applicability  to  any  individuid 
case.  When  other  means  have  failed,  however,  the  nitrate  of  silver  may  be  tried 
III  rpilq»«y,  the  patient  or  his  friends  being  inforinud  that  although  with  projier 
prt '  lie  cliances  of  discoloration  are  very  lew,  yet  it  may  occur. 

It  iujffAmmt/tions  of  the  spinal  cord,  whether  affecting  chiefly  tho 

I  posterior  columns  and  constituting  loa/motor  ataxta,  or  the  anterior  and 

giving  rise  to  pntaphfjia^  the  nitrate  of  silver  is  one  of  the  few  remedies  that 

Mtra  ever  of  any  service ;  although  it  most  fr(iquently  fails,  yet  it  olten  diK^s 

I,  and  in  some  cases  has  apparently  even  permanently  arrested  the  disease. 
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Dose,  one-quarter  to  one-half  a  grain,  always  giyen  in  pill  form :  if  it  is  dedred 
fo  act  on  the  stomach,  the  drug  should  be  taken  when  the  viscus  is  empty. 

Toxicology. — The  symptoms  produced  by  the  ingestion  of  large  doses  of 
nitrate  of  silver  are  partly  gastro-intestinal  and  partly  oerebro-spinal.  In  some 
cases  the  one  series  of  phenomena  predominate;  in  others,  those  of  the  other 
class.  In  a  case  at  the  Hdpital  St.-Louis  in  1839  (BecWt  Medical  Jurispru- 
derice^  vol.  i.  p.  675,  Phila.,  1863)  the  symptoms  were  insensibility,  violent 
convulsions,  and  dilated  pupils,  with,  on  a  partial  return  to  consciousness^ 
intense  gastric  pain ;  complete  restoration  of  consciousness  did  not  occur  until 
eleven  hours  ailer  admission  into  the  hospital,  and  the  coma  returned  at 
intervals  during  several  days. 

Vertigo,  coma,  convulsions,  great  muscular  weakness,  paralysis,  with  intense 
disturbance  of  respiration,  are  in  these  cases  the  manifestations  of  disturbed 
inner\'ation ;  whilst  the  abdominal  symptoms  are  those  of  gastro-enteritis.  The 
diagnosis  can  generally  be  made  by  the  discolorations  of  the  lips  and  skin, — at 
first  white,  afterwards  black, — and  by  the  blackish  or  brownish  vomit ;  when 
the  customary  antidote  has  been  given,  both  vomit  and  stools  are  generally 
white  and  curdy.  At  post-mortem  the  stomach  and  bowels  are  found  cor- 
roded, often  ecchymosed  and  with  patches  of  a  white  or  grayish  color.  Poison- 
ing by  nitrate  of  silver  is  not  common,  and  I  know  of  but  three  iktal  cases, — 
one  in  1837  (Taylor,  Priimples  and  Practice  of  Medical  Jurisprudence^ 
second  edition,  vol.  i.  p.  319),  one  in  1861,  a  woman  killed  by  fifty  grains  in 
solution  in  divided  doses,  one  in  1871,  a  child  destroyed  by  a  piece  of  the  solid 
stick  three-quarters  of  an  inch  long,  in  spite  of  the  immediate  and  free  admin- 
istration of  the  antidote  (Scattergood,  British  MedicalJoumal,  May,  1871). 

The  treatment  consists  in  the  administration  at  once  of  large  amounts  of 
comnwn  salty — the  chemical  antidote, — the  constant  use  of  large  draughts  of 
milk,  and  the  meeting  of  symptoms  as  they  arise. 

The  fatal  dose  of  silver  varies  very  much,  according,  no  doubt,  as  to  the  pres- 
ence 0^  substances  capable  of  decomposing  it  in  the  stomach.  Thirty  grain? 
have  killed ;  and  recovery  has  taken  place  aft^r  the  ingestion  of  an  ounce 
(case,  Husemann,  Hafidbuch  der  Toxicologies  Berlin,  1862,  p.  868). 

Chronic  argyria^  or  discoloration  of  the  skin  by  silver,  is  usually  unac- 
companied by  disturbances  of  health,  although  in  severe  cases  the  discolora- 
tion affects  not  only  the  skin,  lips,  gums,  sclerotic,  but  even  the  internal 
organs,  such  as  the  liver,  spleen,  kidneys.  It  is  therefore  not  due,  as  has 
been  thought,  to  the  chloride  of  silver,  since  the  latter  only  becomes  dark 
under  the  influence  of  the  light,  but  to  a  deposition  of  silver  itself  or  of  its 
oxide.*  The  minute  quantity  of  the  metal  present  is  shown  by  the  analysis 
of  Versmanns  (  Yircliows  Archiv^  xvii.,  1859),  who  in  14.1  grammes  of 

*  Aooording  to  R6z8ahegiiy  HermaDn  has  seen  one  case  in  which,  preceding  the  depo- 
Bition  of  the  silver,  there  were  malaise,  emaciation,  failure  of  memory,  singing  in  the 
ears,  deafness,  and  spasms  of  the  ocular  muscles. 
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dried  liver  fuuud  only  0  00C8  grarame  of  raetallic  silver  (0,047  per  cent)| 
and  iu  8*G  gruwmes  of  dried  kidney  0.053  gnmime  (0  061  per  cent). 
reater  or  less  success  has  beun  chimed  for  various  treatments  in  argyria, 
in  generul  they  are  ecjuoUy  futile.     Rogers  states  that  blistering  will 

;}iten  tlie  crilor  very  niuoh,  and  Kicbmann  asserts  (Ilusemann,  Toxt^ol- 
tyte^  871)  that  he  has  cured  two  cosc«  by  the  use  of  potaah  baths  and  of 

ip  batliH,  each  four  times  a  week.     The  older  authorities  commend  the 

5  of  iodide  of  potassium  internally.  Dr.  L.  P.  Yandell  has  reported 
(American  Pracf  it  totter,  June,  1872)  two  cases  in  which  lurj^e  do.sc8  of  the 
iodide  were  given  for  many  months  for  syphilis,  and  the  mercurial  vapor- 

hs  used  at  the  same  time  for  the  same  purpose,  with  the  result  of  a 
plete  cure  of  the  argyria.     The  fading  was  gradual 

Administration. — Tlie  nitrate  of  silver  should  always  be  given  in  pill, 
ADd,  when  it  h  desired  to  obtain  ita  coustitutiona]  influence,  after  meals, 
ig  the  process  of  digestion  ;  but  when  its  loeaJ  action  on  tlie  alimentary 
«anu]  is  recjuired,  it  should  be  adniinlf«tered  one  or  two  hours  before  meals ; 
Aud  if  the  bowels  are  to  be  rtr^iehed^  the  pill  sJjonld  have  been  made  some 
unie,  so  as  to  be  disBolved  as  slowly  as  possible,  When  it  is  given  in  epilepsy 
or  other  chronic  disease,  its  adjuiuist ration  should  be  suspended  hr  <mc.  week 
at  the  end  of  every  third  week,  and  its  employment  should  not  exteiul  over  a 
longer  time  than  three  months  without  a  protracted  intennisaioo. 

Ar^ciiii  ni/ras  dilulus^  U,  S.,  is  a  grayish  solid  substance,  often  iu  crayotib, 
composed  of  equal  parts  of  the  nitrates  of  silver  and  potassium.  It  may  be 
uaed  as  a  very  mild  caustic. 

The  oxidt  of  gihier  ( ArqepO'I  OxiDUM,  U,  S.)  ia  an  olive-brown  powder, 
very  alightly  soluble  in  water,  which  the  United  States  Pharmacopceia  directs 
filial)  be  prepaa^d  by  p  reel  pita  ting  the  nitrate  of  silver  with  solution  of  potassa. 
It  has  been  introduced  into  medicine  as  a  substitute  for  the  nitrate,  with  the 
idea  that  it  would  accomplish  in  diseases  of  the  nen^ous  system  all  that  that 
drug  is  capable  of,  and  at  the  same  time  not  discolor  the  skin.  With  our 
present  knowledge  of  tlie  method  of  absoriitiou  of  the  nitrate,  this  sc'ems 
hij^hly  improbable,  and  it  \s  contradieted  by  experience,  (Cane,  IVdhuL 
Mtd.  Tim^Jt,  vi.  204.)  Oxide  of  silver  is  not  caustic  when  locally  applied, 
but  probably  exerts  some  astringent  action,  and  has  been  commended  in  p^* 
rotU.  In  nervous  affections  it  is  probably  of  equal  value  with  the  nitrate. 
The  dose  is  a  grain,  in  pill,  three  or  four  times  a  day. 

The  cyanide  of  silver  (Arqenti  Ctanidum,  U,  S.)  ia  used  solely  for  the 
prej^araiion  of  hydrocyanic  acid.  The  iodide  (Aboenti  Iodidltm^  U,  S.) 
has  been  u^ed  as  an  alterative,  but  is  of  very  doubtful  value. 
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There  are  certain  substances  in  nature  which,  when  taken  internally,  act 
upon  the  nutrition  of  the  various  tissues  so  as  to  restore  lost  tone,  not  by  call- 
ing into  play  the  vital  principle  of  contractility,  but  by  increasing  the  power 
in  the  part.  Such  substances  are  known  as  tonics.  They  differ  from  astrin- 
gents in  that  they  affect  nutrition,  and  consequently  in  the  slowness  and  per- 
manence of  their  action.  They  differ  in  a  similar  manner  from  simple  stim- 
ulants, and  as  they  do  not  call  into  sudden  action  forces  already  existent  in 
the  part,  but  increase  power  by  increasing  nutrition,  their  influence  is  a  per- 
manent one  and  is  not  followed  by  depression.  They  are,  of  course,  indicated 
by  debility  dependent  upon  impaired  nutrition, — t'.e.,  debility  owing  to  actual 
loss  of  power.  When  the  debility  is  due  to  a  sudden  depressing  influence,  as 
in  snake-bite,  they  are  of  no  service  whatever.  They  are  especially  valuable 
in  couvakscence  from  acute  disease ;  during  the  progress  of  the  disorder  they 
more  often  do  harm  than  good. 

Tonics  should,  of  course,  never  be  used  when  plethora  exists.  Sthenic  in- 
flammatory action  is  also  a  contra-indication  to  their  employment ;  but  when 
inflammation  exists  with  a  general  stat«  of  debility,  these  drugs  may  form  an 
essential  part  of  the  treatment. 

The  tonics  are  divisible  into  several  sub-classes,  which  I  shall  consider 
separately. 

SIMPLE  BITTERS. 

Probably  all  bitter  vegetable  substances  possess  tonic  properties,  but  in 
many  of  them,  as  in  morphia  and  strychnia,  these  properties  are  completely 
overshadowed  by  other  inherent  powers.  There  are,  however,  bitter  vegetable 
substances  which  so  act  upon  the  stomach  as  to  invigorate  digestion,  and  to 
affect  thereby  the  general  nutrition,  without  exerting  any  direct  influence  upon 
other  portions  of  the  body  than  the  alimentary  canal.  These  are  the  simple 
bitters.  In  ovcrduses  they  nauseate,  and  may  act  slightly  on  the  bowels. 
They  appear  all  to  act  alike, — differing  more  in  strength  than  in  quality, — so 
that  one  may  be  substituted  without  detriment  for  another.  As  they  are 
essentially  irritiints,  inflammation  or  over-sensitiveness  of  the  alimentaiy 
mucous  nicnibnine  distinctly  coiitra-indicatos  their  administration.  They  are 
indicated  by  loss  of  appetite  and  loss  of  stomachic  tone. 
66 
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QUASSIA.    U.S. 

The  wood  of  Simaruba  cxoelsa,  a  hirge  tree,  native  of  Jan»aic4i,  Tliis  wood 
is  light  both  iu  density  and  coIoFj  eoiuewhat  resembling  that  of  the  ttiHp-trcc, 
but  difitintruishcd  by  its  iiitciist^ly  bitter  taste.  It  la  kept  m  the  shops  iti 
billets  and  in  raspings.  The  active  principle  of  it  appears  to  be  Quasn'n^  an 
intensely  bitter,  neutral,  crystalline  principle  discovered  by  Winckler  (Repert, 
fUr  Phiu^nucie,  Bd,  liv,  85,  Bd.  Iv.  85).  Shnaruba  (U.  S.),  the  bark  of 
Sinuuruba  offictnaliiij  also  coutiiini}  quossin,  and  may  be  substituted  for  quassia. 

Physiolooical  Action. — Quamn  la  said  in  large  doses  to  be  actively 
fwiflOtioiis  to  iufieets,  and  even  to  mammals  (Stille's  Tlierapentics^  i.  472 ; 
Hoflcaaann,  Die  PJlanzeiiifftffe,  p.  718) ;  but  I  have  met  with  no  detailed 
study  of  its  action  except  that  of  L  Hup[>e,  who  experimented  upon  frogs 
(Dev fetches  Klittikj  sd.^  lS5r*)*  In  doses  of  one  gmin  it  usually  produced 
dealh  iu  a  short  time.  The  symptoms  were  great  weakness,  wit!i,  in  most 
Dnvulsiotis  and  sometimes  convulsive  tremblings,  failure  of  respiration, 
Uy  cessation  of  cardiac  action.  The  funetiunal  aL*tivity  of  the  nen^e- 
trunks  was  much  impiured,  that  of  the  muscles  to  a  loss  extent.  Locally, 
i)uiaau  appeared  to  act  as  an  irritant  oa  well  as  a  power^  poison  to  both 
fi«nrous  and  muscular  tissues. 

TuERAPEUTlcs.^ — Quassia  is  probably  the  most  active  of  all  the  simple 
bittern,  and  may  be  used  whenever  sucli  remedies  are  indicated.  In  cjises  of 
i&tt-womiM  iu  children,  a  strtaig  infusion  of  quassia  (  Jti  to  Oj)  aifords  a  most 
harmless  and  efficient  injection.  Its  exhibition  should  be  preceded  by  an 
liueiiuk  of  siiuple  water,  after  a  stool,  so  as  thoroughly  to  wush  out  the  rectum 
and  allow  aooeas  to  every  fold  of  the  rectal  mucous  membrane.  The  officinal 
preparmtions  ure  a  tincture  (Tuictiira  Qwisisi^ — 1  to  9,  U.S.),  dose,  twenty 
drops  to  a  teaspoonful ;  a  very  excellent  watery  rxXnici  {EjctracUtia  Qita^siie, 
U.  8,)j  which  may  be  given  in  pills  containing  from  one  to  three  grains ;  and 
uid  extract  {^Extractum  Qxtaum  Flmdum)^  dose,  five  to  ten  drops. 

GENTIANA-GEKTIAN.    U.  S. 

The  root  of  the  Gentiana  lutea,  or  yellow  gentiiui  of  the  Alps,  This  root 
SI'S  in  the  shops  either  in  picecs  of  viurious  sIkc  and  shape  but  generally 
§evcnd  inches  in  letigth,  or  else  in  transverse  slices.  The  texture  is  spongy, 
the  odor  taint  but  pet^uliur,  and  the  taste  bitter.  It  contains  genti&ic  acid^ 
which  was  diiicovcrcd  by  Leeonte,  and  is  t^istelcss  and  physiologically  inert. 
The  jictive  principle  is  [►rub:ibly  the  cfnttiopiknn  of  Kromayer,  a  neutral, 
crystidlinc  substance,  of  an  inteust^y  bitter  taste, 

TufHtAPKlTTlCS. — Gentian  is  one  of  the  most  efficient  of  the  simple  bitters, 
and  may  be  mnxl  whenever  such  a  remt>dy  is  intlicated.  It  is  never  given  in 
iobatance,  but  in  one  of  its  preparniions.  These  are  the  cnmpound  tincture 
{Tin€iufa  Oenttasisn  Compoiita^  U.S.),  which  contains  gentiun  (1  to  12.5), 
bitter-orajige  peel,  and  cardamom — dose,  one  fluidrachui  to  half  a  fluidounoe; 
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the  watery  extract  {Extractum  Gentianm^  U.S.),  dose,  two  to  four  grains; 
and  the  fluid  extract  {Extractum  Gentianx  Flaidum^  U.  S.),  dose,  ten 
minims  to  half  a  fluidrachm.  The  compound  vi/usi*m,  formerly  officinal, 
was  a  valuable  preparation,  containing  some  alcohol,  and  much  used  in  doses 
of  one  to  two  fluidounces. 

NEOTANDBA. 

Beheeru  Bark  is  the  bark  of  the  Nectandra  Eodiei,  a  large  tree  which  grows 
in  Guiana  and  the  neighboring  parts  of  South  America  and  is  ascd  in  ship- 
building under  the  name  of  Greenhcart.  It  occurs  in  large  flat  pieces,  and 
contains  an  alkaloid,  which  was  discovered  by  Dr.  Maclagan,  of  Edinburgh. 
According  to  the  researches  of  Walz  {N.  JahrL  Pharm.^  xiL,  1861, 302)  and 
of  Fliickiger  (Ibid.,  1869),  this  alkaloid  is  identical  not  only  with  Buxia. 
obtained  by  Faun6  in  1830  from  Buxus  sempervirens,  but  also  with  Pelo- 
sia,  discovered  by  Wiggers  in  pareira  brava.  Bebeeria^  or,  as  it  should  be 
called,  buxia,  is  whitish,  amorphous,  inodorous,  very  bitter,  very  slightly 
soluble  in  water,  freely  so  in  ether  and  alcohol,  and  forms  uncrystallinble 
salts.  Dr.  Maclagan  found  a  second  alkaloid,  Sipeena^  in  bebeeru  bark,i>at 
it  is  probably  only  altered  bebeeria. 

Physiological  Action. — Our  knowledge  of  the  influence  of  bebeeria 
upon  the  system  is  exceedingly  incomplete.  Albers  (  Virchows  Archxv,  Bd. 
xxiv.)  found  that  three  grains  introduced  beneath  the  skin  of  a  lai^e  frog 
produced  death  in  six  and  a  half  hours.  There  was  first  a  period  of  quiet 
with  accelerated  breathing,  then  tonic  and  clonic  general  convulsions,  seemingly 
associated  with  muscular  weakness,  but  with  no  increase  of  the  reflex  activity. 
Prof.  Binz  (  Vtrchow's  Archiv,  Bd.  xlvi.  p.  130)  has  determined  that  bebeeria 
exerts  some  destructive  influence  over  infusorial  forms  of  life,  but  that  it  is 
in  this  respect  not  nearly  so  powerful  as  the  cinchona  alkaloids. 

Therapeutics. — Bebeeria  was  originally  proposed  by  Dr.  Maclagan  as  a 
substitute  for  quinia  in  malarial  diseases,  and  has  been  quite  extensively  tried. 
It  appears  to  possess  some  autiperiodic  powers ;  but  they  very  probably  are 
not  superior  to  those  of  the  more  powerful  simple  bitters,  and  are  certainly 
very  inferior  to  those  of  quinia,  so  that  bebeeria  is  at  present  very  seldom 
if  ever  used.  The  sulphate,  which  is  ofiicinal  in  the  British  but  not  in  tho 
United  States  Pharmacopoeia,  may  be  given  in  acidulated  solution  in  doses 
of  from  two  to  five  grains. 

BERBERIS-BARBERRY. 

Under  the  above  title  the  U.  S.  Pharmacopoeia  of  1870  recognized  the 
bark  of  the  root  of  Berberis  vulgaris,  a  native  of  Europe.  This  drug  con- 
tains the  alkaloid  berberina,  which,  although  not  itself  officinal,  is  found  in 
80  many  recognized  drugs  as  to  require  notice. 

Berberina  occurs  as  a  yellow  powder,  or  in  fine  yellow  needles  or  prisms, 
of  a  bitter  taste  and  neutral  reaction,  moderately  soluble  in  cold,  freely  in  hot, 


w&ler,  freely  soluble  Id  alcobol.  With  acids  it  forms  mostly  orysioltii&ble, 
goideD-jeUow  aalta. 

It«  effects  upon  animak  bave  been  studied  by  Faick  and  by  Guenste.  In 
do^  it  produced,  when  giveD  id  very  large  doses,  restlessness,  convulsive 
tremblingSj  thirst,  and  diarrlioea,  and  finally  partial  paj-alysiB  of  the  hind  legs. 
Fpciin  seven  to  fifteen  grains  af  it  killed  rabbits  in  from  eight  to  forty  hours. 
The  ayioptoms  were  increased  Frcfjucncy  of  respiration,  and  trembiingSi  followed 
by  decrease  of  the  rate  of  breathing,  paresis,  paialysis  of  the  hind  legs,  great 
dys^nsvL,  and  iiually  couvul^ons.  In  mau^  as  yet^  no  ^rious  symptoms  have 
been  recorded  as  produt^ed  by  berbeiina.  Bucbuer  took  nearly  twenty  graina 
without  causing  anything  more  serious  than  a  loot^  stool  As  a  bitter  tonic 
It  has  been  usee!  by  various  physiciiuis  in  doses  of  from  two  to  five  grains,  and 

I  action  in  this  dose  appears  to  be  that  of  a  simple  bitter.    It  may  be  given 

\  piU  fumi  or  dissolvcKi  in  aJcoboL 

OALUMBA-OOLUMBO.  U.S. 
The  root  of  CoccuIub  jialmatus,  a  cJimbing  vine  of  Mozambique.  It  occurs 
in  the  gbop  in  transverse  disk-like  slices^  oval  or  circular  in  outline,  one  or 
two  inches  in  diameter,  of  a  spongy  texture,  having  a  yellow iab  surface,  very 
bitter  taste,  and  slightly^  aromatic  odor.  It  ot^ntoins  a  gre4it  deal  of  starch, 
bc^dcs  berberina,  and,  it  is  said,  in  lesser  amount,  Odambia^  a  bitter  neutral 
principle  crystalii^dng  in  rhomboid  prisms  or  needles. 

TuERAPKCTirs. — A  bitter,  slightly  aromatic  tonic^  iisefiil  as  a  stomachic 
I  in  which  a  simple  bitter  is  indicaf^.  It  is  not  used  in  substance^  Ita 
Lttons  are^ — a  tincture  (  Tmctura  Coluvxhm — 1  to  9,  U*  S,),  dose,  one 
to  two  fluidrachma;  and  h  flmd  tixtract  {Extractum  Calumbm  Fluidumy 
U.S.),  dose,  fifteen  minims  to  half  a  fluidrachm. 

BUPATORIUM-BONESET.    U.S, 

The  herbaJ  parts,  gathered  after  flowering,  of  the  indigenous  Eupatorium 
performtuiii,  a  tall,  coarse  composite,  recognizable  by  it#^  perfoliate  leaves, 
through  whose  centre  grow  the  stems  and  branches.  This  dj-ug  given  in  cold 
lufuaion  (3i  to  Oj— dose,  fji-ii)  is  an  efficient  but  disagreeable  bitter  tonic 
ItA  chief  employment  is  os  a  sudorific.     The  hot  infusion  when  taken  fi-ecly 

7e  to  six  ounces) J  the  patient  being  well  covered  in  bed^  produces  free 
ating,  and  has  been  very  largely  used  in  "general  colds,"  mmcuhr  rfmt- 
msHiamt  etc,  for  this  purpose.  The  only  objection  to  the  remedy  ia  ita 
dlMgreeabl^  imU>,  In  the  d(»se  of  a  pint  the  infusion  has  been  employed 
M»  an  emetic.  The  Jluid  extract  (^Extmctum  Eupatorii  Fluidumy  IJ,S,) 
HUkj  be  used  in  dosed  of  a  fluidrachm  to  a  fluidounce, 

Chiretta*  U,  S,»  the  herb  and  root  of  a  plant  growing  in  the  northern 
E  of  India,  ii  one  of  tbe  best  of  the  simple  bitters,  and  ts  believed  by  «orae 
exert  a  peculiar  influenoe  over  the  liver.     Whenever  a  simple  bitter  la 
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indicated,  this  drug  may  be  employed,  especially  if  a  cholagogue  action  be 
desired.  The  solid  extract  is  an  excellent  preparation  in  doses  of  one  to 
two  grains ;  the  fluid  extract  (Extractum  Chirettm  Fluidum,  U.  S.)  may 
be  given  in  doses  of  five  to  ten  minims ;  and  the  tincture  (^Tinctura  Chirettse 
— 1  to  9,  U.  S.)  in  doses  of  a  fluidrachm. 

CoBNUS.  U.S. — Dogwoody  the  bark  of  the  Cornus  Florida,  is  feebly 
tonic,  and  has  been  supposed  to  be  antiperiodic.  It  is  very  rarely,  if  ever, 
used  by  regular  practitioners  of  medicine,  and  may  be  given  in  almost 
indefinite  doses. 

PECULIAR  BITTERS. 

These  are  bitter  vegetable  tonics  possessing  other  properties  besides  those 
of  the  simple  bitter. 

PEUNUS  VIEGINIANA-WILD  OHEEEY  BAEK.  U.S. 
Wild  cherry  bark  is  the  product  of  the  Prunus  (Cerasus)  serotina  or  wild 
cherry  tree,  not  of  Prunus  Virginiana  or  Choke  cherry,  whose  name  it  bears. 
It  occurs  in  pieces  of  various  sizes,  usually  without  epidermis.  The  color  is 
a  reddish  cinnamon ;  the  taste  slightly  astringent,  bitter,  and  peculiar,  re- 
sembling that  of  peach-leaves.  It  contains  tannic  acid,  bitter  extractive, 
amygdalin,  and  emulsin.  Amygdalin  is  a  nitrogenous,  crystallizable,  odorless 
glucosidc,  of  a  slightly  bitter  taste.  It  is  soluble  in  water  and  alcohol,  but 
not  in  ether.  Emuhin  is  an  albuminous  principle,  which  is  soluble  in  water, 
and,  like  other  forms  of  albumen,  is  coagulated  by  heat,  alcohol,  acids,  etc 
When  amygdalin  in  watery  solution  is  brought  in  contact  with  emulsin,  it 
is  decomposed,  forming  prussic  and  formic  acids  and  a  colorless,  thin,  volatile 
oil,  which,  when  pure,  has  a  peculiar  agreeable  odor  and  a  burning  taste. 
According  to  Liebig  and  Wohler  (^Ann,  Chem.  Phamu^  xxii.  1),  seventeen 
grains  of  amygdalin  yield  one  of  hydrocyanic  acid :  therefore,  if  thirty-four 
grains  of  amygdalin  be  mixed  with  sixty-six  grains  of  emulsion  of  sweet 
almonds,  a  two  per  cent,  solution  of  hydrocyanic  acid  will  be  formed. 

Physiological  Action. — Amygdalin  administered  by  itself  is  nearly,  if 
not  quite,  without  effect  upon  the  organism.  Widtmann  and  Denk  (Huse- 
mann,  Die  Pflanzemtoffe^  p.  688)  took  as  much  as  sixty  grains  of  it  without 
inducing  any  effect,  and  their  results  have  been  confirmed  by  Reil  and  others. 
Lehmann,  it  is  true  {Ibid.)^  found  that  at  times  fifteen  grains  of  it  by  the 
mouth  were  sufficient  to  cause  death  in  the  rabbit,  but  Kb'lliker  and  Midler 
have  shown  that  this  was  owing  to  its  being  converted  into  prussic  acid  by 
the  emulsin  contained  in  the  green  herbage  in  the  stomach  of  the  rabbit. 

Therapeutics. — In  wild  cheny  bark  properly  administered  there  are  three 
active  ingredients, — tannic  acid,  bitter  extractive,  and  prussic  acid ;  and  to 
their  combined  action  the  general  efiiect  is  due.     As  the  tannic  acid  is  in 
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soudl  quantity,  iU  influence  la  not  marked ;  but  probably  some  of  the  repu- 
tation which  the  remedy  tbrmtTly  enjoyed  as  being  useful  in  the  nij^htnsweats 
of  phthisic  was  due  to  it.  When  given  in  the  ordinary  dose,  I  have  never 
been  able  to  detect  any  sedative  effect  from  wild  cherry  bark;  but  the  in- 
fusion administered  with  gufficicnt  freedom  ccrt^iinly  ouj^ht  to  exert  such 
infiuence.  Pninus  Virgrniana  is  therefore  slightly  astringent,  jscdativc,  and, 
owing  to  its  hitter  extractive,  tonic.  It  is  frequently  useful  in  phtJmia  when 
t  rohorant  i^  needed  and  at  the  same  time  a  calmative  action  nn  the  neiTous 
system  is  called  for.     It  may  l«  used  iu  hectic  /ever  Irom  any  source. 

The  in/tiJfion  (In/umim  Fmni  Virginiatix — 1  to  25,  U,  8-)  is  useful  as 
an  adjuvant  to  other  tonics,  especially  sulphuric  acid,  in  debUifif  with  a 
tendency  to  night-sweats  during  convalescence  from  acute  disciise.  The  dose 
is  one  to  two  wineglassfuls.  On  account  of  its  pleasant  taste  and  triuUtional 
reputation,  the  Ki/rup  (iSt/rupuM  Pruni  Virginxtnia^^  U.S.)  is  often  employed 
as  thf*  liaius  of  cough-mixtures.  The  fluid  extract  ( Extract nm  Prnm  I7r* 
pniftnst  Fluidum^  U.S.)  may  be  given  in  doses  of  from  half  a  fluidraohn] 
to  A  dradun. 

CINOHONA,    U.S. 

Under  the  general  terra  of  Cinchona  the  United  States  Pharmacopoeia 
rf>00§:iiites  the  **  bark  of  all  the  q^ecies  of  the  genus  Oincbona  containing  at 

6t  two  per  cent,  of  the  alk^doids  which  yield  cr3\Htid  I  liable  isaJts,**  Under 
name  of  OfNCUnNA  Flava,  or  Ykllow  OiNrnoNA  (syn.  Calimga 
B<irk)^  the  same  standard  list  includes  the  hark  of  Cinchona  Calisaya  ;  under 
the  name  of  CixciioxA  pallida,  Pale  Cin'chona,  that  of  Cinchona 
CondamincjL  and  C.  micrantha;  under  the  title  of  CtNcnoNA  rubra,  Reh 
Cr^cnoNA,  that  of  C.  suc^irubnu 

All  the  trees  yielding  fjuinia  and  its  congeneric  alkdoids  belong  to  the 
genus  Cindiona,  and  inhabit  the  slopes  of  the  Andes  Mountains  from  the 
northcni  extremity  of  South  America  to  the  lower  portion  of  the  republic  of 
Bohvia,  at  an  altitude  of  from  five  to  ten  lliousand  feet.  The  bark  h  col- 
lecttid  by  pcrsotm  known  as  Cascarillerosj  and  is  exported  in  largo  hundlcis  or 
utmally  surrounded  with  raw  ox-hide*  To  these  packages  the  term 
jftH*  IS  af*plied, 

Tlic  Pt/fr  Hark  occurs  in  quills  or  cylindrical  rolled  piecee,  with  a  p'ayish 
or  brownish  adherent  epidermis.  It  derives  its  name  from  the  li^ln  fawn- 
isolor  of  itfi  [lowder. 

Tlie  Calum/n  or  Ho^al  Yellow  Bark  comes  both  in  f|uills  and  flat  pieces. 
TIki  epidenuis  is  absent,  or,  if  present,  ia  loosely  attached.  The  pcjivdcr  is 
of  a  decidedly  yellow  color,  aometimea  almost  orange.  The  fractnrc  is  short 
and  fibniQii,  presenting:  semi-transparent,  sharp  spiculae,  which  are  apt  lo 
become  detached  and  jicnetrate  the  fingers. 

The  Cinchona  rubra,  or  Red  Ciiicho^m^  occurs  in  quills  and  flat  pieces. 
The  epidermis  is  genei-ally  present,  and  is  oflen  very  warty.     The  color  of 
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the  powder  is  a  &int  reddish-browD.  Beneath  the  epidermia  is  in  most  specie 
mens  a  distinct,  red,  resinous  layer,  which  is  very  i^pparent  in  cross-sectioa. 

Large  quantities  of  bark  under  the  name  of  Cartha^ena  Bark  find  their 
way  into  commerce  through  the  northern  ports  of  South  America.  For 
descriptions  of  these  the  reader  is  referred  to  works  on  Materia  Medica. 

Very  success^  attempts  are  being  made  to  cultivate  cinchona,  especially 
in  the  Himalaya  Mountains,  Java,  and  Jamaica,  where  many  millions  of  the 
trees  have  been  planted  and  are  thriving.  The  East  India  bark  is  already 
arriving  in  liondon  in  considerable  quantities,  and  in  a  few  years  the  supply 
from  this  source  will  doubtless  be  very  large. 

Chemical  Constitution. — Besides  tannic,  kinic,  and  kinovic  acids,  and 
other  important  substances,  the  cinchona  barks  contain  quinia  and  quinidia, 
cinchonia  and  ciDchonidia.  Out  of  these  alkaloids  quinida  and  cinchonioia 
are  readily  formed  artificially,  but,  so  far  as  is  known,  they  do  not  exist  in 
nature.  There  are  therefore  two  isomeric  alkaloidal  groups ;  quinia,  quinidia, 
quinicia ;  cinchonia,  cinchonidia,  cinchonioia. 

QUININA.    U.S. 

This  alkaloid  was  first  distinctly  separated  from  the  other  ingredients  of 
the  bark  by  Pelletier  and  Caventou  in  1820.  When  quinia  is  precipitated 
by  an  alkali  from  a  solution  of  its  salt,  it  usually  falls  as  a  hydrate,  which 
may  be  crystalline.  By  sufficient  heat  the  hydrate  is  melted  and  the  water 
is  driven  off.  On  cooling,  the  alkaloid,  now  free  from  water,  forms  a  white, 
opaque,  crystalline  mass. 

The  neutral,  officinal  sulphate  of  qmmne  (^Quininst  Sulphas^  U.  S.)  occuTB 
in  light  silky  crystals,  soluble  in  seven  hundred  and  forty  parts  of  cold  or  in 
thirty  of  boiling  water,  readily  soluble  in  alcohol,  very  freely  so  in  acidulated 
solutions,  nearly  insoluble  in  ether.  The  aqueous  solution,  upon  the  addition 
of  chlorine,  and  afterwards  of  ammonia,  assumes  a  green  color.  According  to 
Dr.  G.  Kerner,  if  the  original  solution  be  colorless  and  clear  and  in  a  clean 
test-tube,  one-thirty-thousandth  part  of  the  alkaloid  can  be  recognized  by  thia 
chlorine-ammonia  test.  When  to  one  hundred  parts  of  the  salt,  dissolved  in 
nineteen  hundred  and  twenty  parts  of  cold  dilute  acetic  acid  (sp.  gr.  1.042), 
are  added  successively  four  hundred  and  eighty  paru*  of  alcohol  (sp.  gr. 
0.837)  and  sixty  parts  of  a  saturated  alcoholic  solution  of  iodine,  crystals 
of  Herapathite  separate,  in  the  form  of  right-angled  quadrate  rhombic 
leaves,  which  when  seen  by  transmitted  light  are  olive-green,  but  in  reflected 
light  are  bright  metallic  green,  resembling  the  elytra  of  Spanish  flies.  AVhen 
heated,  the  sulphate  of  quinia  becomes  phosphorescent,  emitting  a  pale- 
green  light  at  155°  to  160°  C,  and  at  a  higher  temperature  melts  with  the 
development  of  purplish  vapors.  When  the  neutral  sulphate  of  quinia  is 
dissolved  in  water  acidulated  with  sulphuric  acid,  it  is  converted  into  the 
soluble  bisulphate,  which  may  be  obtained  in  orthorhombic  prisms  by 
evaporation. 
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Pht»iolooical  AcrroN. — Quinine  or  its  salts  in  jKJwder  or  solution  ai«» 
wheij  iipplictl  upon  ti  part  denuded  of  its  epidemiis,  very  active  irritante. 
Uj^Mtn  tliL'  skin  they  have  little  or  no  influenoeT  but  upon  the  mucous  mem- 
brajiej*  they  exert  a  very  pert'eptible  stimulant  or  irritant  actitJU. 

A.  Kulenburg  found  that  when  quinia  was  brought  into  contaot  with  a 
snerve  it  did  not  cause  oontniction  in  the  tributary  muscles,  but  when  placed 
iptm  the  mujcie^^  themselves  it  induced  immediate  violent  action.  He  there- 
fure  concludefi  that  it  is  not  a  nerve- irritant,  but  is  a  rauacle-irritimt.  When 
it  is  aduiinist^red  to  dogs  in  auflficiont  quantity,  it  prc*duces  restlestsness,  foU 
1<jwcii  by  muscular  tramblinifs,  which  have  been  compared  to  those  of  paralysis 
I  iHH,  Ions  of  jiowcr  deepening  into  more  or  less  complete  paraly^,  great 
i^. -^logea,  and  cerebral  symptoms,  such  as  anie^itheftia,  blindness,  atupor,  or 
Tioleot  delirium,  dilated  pupils,  ooma,  and  convulsions.  When  the  drug  is 
intnxiuccd  by  the  stomach,  vomitinj?  generally  occurs^  and  at  times  diarrfaoQa 
bIso,''  Death  has  been  shown  by  Ueubach  to  be  produced,  at  least  in  the 
lower  animals,  by  a  failure  of  the  respiration.f 

The  first  symptoms  of  cinchonisra,  as  produced  by  small  therapeutic  dosea 
(ten  grains)  in  man,  are  usually  ringing  in  the  ears,  slight  fulness  in  the 
bctftd,  and  perhaps  some  deafness.  With  the  use  of  larger  dos«  these  symp- 
loms  are  iutensilied :  the  deafness  is  very  marked,  disturbed  vlsionj  may 
•xist,  and  the  flushed  face,  with  the  sense  of  distention  in  the  head,  may 
l^int  towards  a  cerebral  congestion,  which  is  in  some  cases  relieved  by  spon- 
epistaxis.  In  decided  einchoni«m,  giddiness  and  staggering  in  walk- 
arc  very  c4)mmon.  After  toxic  doses,  severe  headache,  delirium,  stupor, 
ple'ic  deafness  and  blindness,  dilated  pupils,  embarrassment  of  respiratioii| 
eat  weukneKs,  eonvulsions,  paralysis,  and  finally  collapse,  may  result, 
^her  comatuse  or  delirious.  The  deafness  produced  by  large  dosea  of 
line  mnially  passes  off  rapidly  ;  very  rarely  is  there  a  permanent  impair- 
of  hearing.  Amaurosis,  with  a  peculiar  ischaemia  of  the  retinal  vessels, 
itM  in  a  small  number  of  cases  been  produced  by  very  large  therapeutic 
iea  of  the  alkaloid  (see  Archivti  of  Otholmologtf^  x.  81,  214,  220), 
The  minimum  fatal  dose  of  <{uinine  is  not  known^but  it  munt  be  large,  and 
I J  varies  very  n^iich      Br,  Clnptitn  detailH  (  Aff^fiWil  ThtHtt  mul  Gazette^ 


•Sea  M.  F.  Mvlior,  MSnmirrM  dt  VActtd4mU,  t.  xU.  p,  723,  184iJ :  Ww.  0.  Baldwin, 
nf^iVaik  Journal  of  the  Medical  Seiencett  April,  1847  i  P.  Briquet,  Trmii  tkiraptuttqu4 
f  Qmitr/Htiia,  PAriAi  1855. 

Th»  |irwettt  U  p«rliapi  &•  laitftblo  •  poiitioa  iii  in;  to  notloo  ceriaiD  rasuai^bes  upon 

I  relftttoai  of  iklk&biiifl  to  protoplajtn.     The  relation  betwdun  medieinal  subAt&noet  aod 

li«*uei  upon  which  ibej  set  U  oertaioly  a  rcrj  clo«e  ooet  and  rcry  probably  li  ohem- 

i  in  iiM  nature.     Dr.  Ronbaok  {Pharm,  CntertHcK,,  Bd,  i.,  lift  iii.)  found  Ihat  rarioui 

BkaMtls  nfiniiblj  modifj  the  proporties  of  albumen,  Had  believcD  that  they  fortn  a  cbem 

Al  eomitound  with  it.     tinder  the  influeneo  of  the  poison  the  albumen  coagulatet  at  a 

J»iw«T  temperature,  and  it  dopriveil  of  lt«  aflltiltj  for  osone.     The  alkaloida  alto 

sipiUttfl  ihft  albamea  from  Ita  ocouiaed  solution. 

I  I  bare  fte«a  oompkte  tMnporary  anaaurosli  prodaoad  in  a  ladj  bj  twelve  graiut  of 

fealniiie* 
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April,  1864)  a  case  in  which  a  soldier  took  at  one  dose  an  ounce  of  the 
sulphate,  stirred  up  in  some  water,  without  the  induction  of  any  more  serious 
symptoms  than  a  mild  stupor ;  a  similar  case  is  mentioned  hy  Dr.  Lente,  on 
the  authority  of  Dr.  WoodhuU ;  and  a  third  is  recorded  by  Taussig  (Still^'s 
Therapeutics^  vol.  i.  p.  507).  I  cannot  help  suspecting  that  in  these  cases 
much  of  the  drug  passed  through  the  intestines  without  absorption.  In  the 
famous  case  of  Bazire  five  ounces  taken  in  the  course  of  ten  days  caused 
death.  Von  Graefe  asserts  that  he  has  seen  two  cases  of  amaurosis  caused 
by  quinia ;  the  suflferer  in  one  instance  taking  half-drachm  doses  until  six 
drachms  were  ingested,  in  the  other  case  an  ounce  altogether  of  the  drug. 

A  close  physiological  study  of  quinia  can  best  be  made  by  investigating 
its  effects  upon  the  diflferent  systems  of  organs  seriatim ;  and  this  shall  now 
be  done. 

Cerebrum, — According  to  the  experiments  of  Briquet,  a  solution  of  sulphate 
of  quinia  injected  into  the  carotid  will  in  some  cases  produce  meningitis.  In 
doing  this,  it  is  evident,  the  salt  acts  rather  as  an  irritant  to  the  membranes 
of  the  brain  than  as  a  nervous  stimulant:  indeed,  experimental  evidence 
proving  that  quinia  is  a  cerebral  stimulant  seems  to  me  to  be  wanting.  The 
chief  proof  that  the  alkaloid  does  act  as  a  stimulant  lies  in  the  feet  that  per- 
sons who  have  been  taking  it  regularly  for  some  time  will  occasionally,  upon 
the  sudden  withdrawal  of  their  daily  dose,  manifestly  be  less  active  without 
than  with  it.  Briquet  may  be  right  in  his  belief  that  in  small  doses  it  acts 
as  a  nervous  stimulant,  but  the  proof  of  his  correctness  at  present  is  clinical 
rather  than  experimental.  When  given  in  toxic  doses  to  the  lower  animals, 
probably  all  of  the  cinchona  alkaloids  produce  epileptiform  attacks.  Dr. 
J.  Jakoubowich  {Revue  des  Sciences  M^d,y  1873)  has  noticed  such  effect 
with  quinine  in  dogs,  and  it  has  been  produced  with  cinchonidine  in  various 
animals.  Chirone  and  Curci  found  that  in  the  pigeon  this  action  of  cin- 
chonidine is  prevented  by  ablation  of  the  cerebral  hemispheres,  but  ftof. 
Albertoni  objects  with  much  force  that  these  observers  gave  the  pigeon  the 
alkaloid  too  soon  afler  the  ablation,  whilst  it  was  still  profoundly  affected  by 
the  shock  and  hemorrhage  of  the  operation  (^Arch.  f.  Exper,  Pathol,  und 
Therap.,  xv.  278).  Prof  Albertoni  found  that,  if  the  pigeon  was  allowed 
to  recover,  the  cinchonidine  was  capable  of  causing  convulsions;  also,  that  in 
dogs  with  the  motor  zone  of  the  cerebral  cortex  destroyed,  the  alkaloid 
caused  epileptiform  attacks,  and  that  therapeutic  doses  do  not  increase  the 
excitability  of  the  cerebral  cortex  in  the  dog.  The  subject  is  one  of  great 
interest  in  connection  with  the  circumj<tauce,  noted  for  quinine  by  Brown- 
S<^»quard  and  confirmed  by  Albertoni  as  regards  cinchonidine,  that  in  epi- 
leptics the  attacks  are  rendered  decidedly  more  frequent  by  the  cinchona 
alkaloids.  The  present  evidence  indicates  that  this  increase  is  not  due  to  an 
influence  upon  the  cerebral  cortex,  but  can  hardly  be  considered  sufficient 
to  be  conclusive.  In  very  large  doses  quinia  without  doubt  abolishes  the 
functions  of  the  cerebrum.     Louis  Dupuis  (^U Action  physioL  de  Quinine^ 
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Ptti*,  1S7T)  Found  tliat  rt-flex  action  was  norrad  in  poisoned  dog.i  und  n^b- 

bilii>  «hlyc)tii;h  there  was  complete  Iohs  ofst^nsibiltty^  and  he  natttrullj  concludes 

thai  the  latter  was  of  cerebral  orijjitt.     The  disorders  of  special  sense  pro- 

dQced  bj  quinine  seem  to  be  the  result  of  a  direct  or  indirect  congestive 

^^Uon  upon   the  peripheral  sense  organs;  since  Dr.  Kirch ner  (SUzttn^s* 

^^ich£€  FhffB.'MetL  Gexelh,  WUrzh^trg^  1881,  161)  found,  in  rabbits,  cata, 

^Hd  gninen-pigs  which  h«d  been  poisoned  with  fpiinine  or  with  salicylic 

^■d,  very  great  conj^e*?tion  of  the  internal  ear  and  of  the  hibjrinth,  with 

Bloody  eacodarion,  and  with,  in  some  cases,  the  car-drum  swollen  into  a 

Ider-like  body  by  sen  ►us  exudation. 

Spitttjf  X^cfn  atid  Cenlrrt, — Selilockow  was  the  first  to  notice  a  stage 
cre^i^ed  reflex  activity  produced  in  the  fra^  by<|uinia:  it-s  existence 
ibsequenlly  denied  by  A.  Ealeuburg  (Rrichert's  Archiv,  18tj5)»  but 
reaffirmed  by  If*  Heubach  ( Central  ft.  Med.  Wmmxch,^  1874^074), 
by  my  pupil^  David  Certia,  who  ain*ee  in  findini.^  that  it  occurs  only  after 
minute  doses.     In  his  investigations  uiade  in  the  Laboratory  of  this 
livemty  of  Pennsylvania,  Dr.  Cerna  found  that  this  stage  of  excitement  is 
ibably  e:^nsvd  by  a  stimulant  influence  upon  the  peripheral  sensory  nerves, 
did  not  occur  when  the  abdominai  aorta  was  tied  previous  to  the  exhi- 
ion  of  the  alkaloid  (Phiia,  3ftd.  Times^  x.  493).   Two  facts,  first  pointed 
by  Dt,  T  A.  Chaperon  (PJiUgeri  ArcMv^  18G1J,  295),  have  been  so 
I  rfwiKiafitly  substantiated  that  we  must  accept  them  as  established.     They 
In  tmaH  doaoe  quinine  causes  in  the  frog  a  lessening  of  the  reflex 
[ivity,  which  is  removed  by  section  of  the  inedu!la,  hut  in  large  doses  it 
Juca-i  a  pernaanent  palsy  of  reflex  activity.     The  first  of  these  actions 
usually  been  considered  to  show  that  the  alkaloid  stimulates  Setxsche- 
ecntre  in  the  base  of  the  brain,  but  Dn  Sedgwick  {Jmn\  of  Phj/si- 
y^  iiL  22)  believes  that  the  inliibition  is  such  as  occurs  when  a  sensitive 
vn  isgalvanisBcd,  and  is  the  result  of  a  stimulation  of  the  peripheral  uffer- 
cardiac  pneumogastric  nerve  codings.     He  bases  his  theory  chiefly  on 
fact  wtiicli  he  has  discovered  th.it  atropia  prevents  tho  primary  inbi- 
Son  of  Ti  flexes  by  quinia*     This  is  however,  readily  cxphiiiisible  without 
adoption  of  the  tlieory  of  i?cdgwiek,  and  as  the  results  which   ho 
iinod  after  division  of  the  pneumognstrics  are  scarcely  in  accord  with 
t>ry,  it  is  still  mosn.  probable  that  qninia  is  a  stimulant  of  Setsehe* 
enlTe*     The  CJtu^e  of  the  permanent  influence  upon  reflex  activity 
not  jr«t  been  accurately  determined.     Chaperon  has  shown  that  the 
^lor  nerves  are  unaffected,  but  thii^  docs  not  prove  that  the  spinul  centres 
pamlyzed.    A.  Kulenburg  {I^rtcherf's  Archiv,  1865)  a.S!;erls  that  vohin- 
moveuieuts  pet^ist  aflcr  reflex  actions,  and  that  the  quinized  frog  will 
into  its  normal  position  when  laid  upcui  its  back,  although  ordinary 
lejc  actiuiis  are  completely  aboli.shed.     This,  if  correct,  certainly  shows 
^t  it  is  either  tlie  sensory  nerves  or  tho  receptive  centres  of  the  cord 
iowj  paralysis  by  quinine  paid  an  end  to  ordinary  reflex  movements.     So 
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that,  accepting  the  Tarions  rcsolUi  reached  by  experimenter8,^it  is  probable 
that  in  frogs  quinine  first  excites  and  then  paralyzes  the  peripheral  sensiiive 
nervous  system.  How  far  this  applies  to  man  is  uncertain.  According  to 
the  experiments  of  H.  Kobert  {Archiv  f.  Exper,  Pathol,  und  Therap,, 
XV.  49),  very  large  doses  of  cinchonine,  and  probably  therefore  of  quinine, 
lessen  the  excitability  of  the  muscles. 

Abdominal  Organs, — Upon  the  stomach  and  intestines  quinia  acts  very 
much  as  a  simple  bitter.  In  moderate  doses  it  stimulates  digestion  and  in- 
creases the  appetite ;  in  lai^  doses  it  not  unfrequently  causes  nausea  and 
vomiting.  When  there  is  any  morbid  irritability  of  the  mucous  membrane 
of  the  stomach  or  bowels,  its  irritant  action  is  often  very  marked,  and  its 
continued  use  in  large  doses  has  been  known  to  cause  gastritis. 

Many  years  since,  M.  Piorry  asserted^  that  a  large  dose  of  quinia  would 
produce  a  distinct  immediate  lessening  of  the  size  of  the  spleen  in  cases  of 
intermittent ;  but  the  testimony  of  very  numerous  observers  to  the  contrary 
is  so  concurrent  as  to  render  the  truth  of  his  observation  highly  improbable. 
Several  observers'*"  have  stated  that  the  exposed  spleen  of  an  aninud  can  be 
seen  to  contract  when  sulphate  of  quinia  is  injected  into  the  stomach,  veins, 
or  cellular  tissue ;  but  other  investigatorsf  have  failed  in  their  attempts  to 
produce  this  asserted  contraction.  The  experiment  necessitates  such  abnor- 
mal exposure  of  the  organ  that  only  a  very  pronounced  and  very  constant 
diminution  could  establish  the  assertion  that  quinia  produces  contraction  of 
the  spleen,  and  our  present  knowledge  indicates  that  the  alkaloid  has  no  im- 
mediate decided  influence  on  the  size  of  the  organ. 

Organs  of  Circulation  and  Blood, — Briquet,  who  first  studied  closely 
the  action  of  quinia  upon  the  circulation,  found  that  in  large  doses  it  lowers 
the  arterial  pressure  in  the  lower  animals.  The  experiments  have  been  con- 
firmed by  various  observers,  notably  by  Schlockow  {De  Chini  Sal/avici,  etc., 
Bratisl,  1860),  A.  Eulenburg  (^Reichert's  Archivj  1865),  and  Cerna(foc.  cit,j 
194).  It  has  been  abundantly  proven  that  the  alkaloid  thrown  into  the 
jugular  vein,  introduced  into  the  coronary  artery,  or  in  any  way  brought  in 
contact  with  the  heart,  lessens  the  force  and  frequency  of  the  pulsations, 
and  finally  produces  diastolic  arrest ;  also,  that  this  result  is  not  influenced 
by  separation  of  the  mammalian  heart  from  the  nerve  centres,  and  occurs  in 
the  cut-out  frog's  heart.  In  man,  very  large  doses  of  quinia  (thirty  to  sixty 
grains)  lower  the  force  and  frequency  of  the  pulse ;  a  pulse-rate  of  forty 
has  been  noted,  and  in  reported  cases  of  quinia-poisoning  the  pulse  has  been 

•M.  Piorry,  Archive§  GinSrnlet  de  .XUilecine,  1847;  M.  Pag^s,  Oazette  AlfdieuU,  1846; 
also  Dr.  KUohenmeiBter,  Archiv  fur  Phyniol,  Heilkunde,  Bd.  x, ;  M.MosIer,  Pntko^oqit 
der  Leukaemitf  Berlin,  1872,  p.  451 ;  Jerusalimsky  (CVw<r«/6/««  Med.  Wlaten.,  1876,  p.  476). 
Tbo  latter  observer  believes  the  contraction  to  be  oaudod  chiefly  by  an  action  on  the  periph- 
eral splenic  nerves  and  muscles. 

t  Magendie  {Gaz,  Mid,,  1847),  and  especially  L.  T.  Bochefontaine,  BechereheM  Expiri- 
mttU,  d  la  CttutractUiti  de  la  Bate,  Paris,  1873. 


TON!CS. 


6T 


Imperceptible  at  the  wrist.     Under  the  latter  circuuifitancea  the  pulse  rate 
maj  be  locrea&ed,  but  tlie  earditic  force  is  rc^rluc'ed  to  a  luinimum.     The 
fc'idence  is  cooclusive  that  both  in  miin  nnd  the  lower  ninrnal.s  quinine  iu 
Bcicnt  ttuiount  is  a  povvertiil  dL'presj-ant  to  the  heart* iiiufiiclo  or  «ranglia.* 
Scbmff  (Medain  Jahrbiichcr^  1875)  found  tliat  in  the  ijuinized  animal 
ber  gnlvanization  of  a  sensitive  nerve  nor  asphyxia  was  able  to  produce 
scul»r  eantraetioii  and  ri^e  of  bloo4-prpr>surc,  and  .Jerusaliuisky  {^Cftttmlh^ 
t^d.  WtMengch.,  187Cj  p,  470)  asserts  thut  in  iVoi^s  dtlalalioa  of  the  vessels 
[»uld  be  seen,  so  there  is  some  reason   tV»r  believini:  that  tuxic  doses  of 
|uiuia  paralyze  not  only  the  heart,  but  abo  the  vaso-motor  system.f     Both 
chroff  and  Jerusalimsky  noticed  that  the  fall  of  arterial  pressure  produeoU 
quinia  is  preceded  by  a  rise  cif  the  preasurc,  accompanied  with  ao  in- 
i  of  the  cardiac  action.     The  rise  of  pressure^  if  it  really  occurs,  is 
probably  the  result  of  a  stiuiuhint  action   ujion  the  vaso-tnotor  centres,  as 
Jerusiiliiiisky  found  that  it  was  not  produced  after  division  of  the  cord. 
lerm^limsky  attributes  the  increase  in  the  pulse-rate  to  paralysis  of  the 
inhibitory  ap[>aratu»,  a  view  which  is  supported  by  the  assertion  of  Cerna 
that  previous  section  of  the  pneumogat^lric  prevents  the  quickening  of  the 
uLae-rate. 
I  have  never  been  able  to  perceive  any  depressant  action  upon  the  circu- 
lation in  man  uncr  ordinary  therapcutio  doses  (three  to  five  grains)  of 
Ekia,  and  I  believe  that  in  tonic  doses  quinia  produced  no  perceptible 
datloQ  of  the  circulation^  but  that  ihc  largest  antiperiodic  doses  have  a 
distinct  infldcnce-t 

According  to  Bonorn  and  Arvedi^  to  Magendie,  to  Monneret,  to  Melier,  and 

Baldwin,  in  animals  killed  with  quinia  the  blood  is  found  to  be  dark,  de- 

fibiinated,  fluids  and  tneapnble  of  forming  a  clot.     Briquet,  however,  denies 

ihat  this  alteration  of  the  blood  is  constant  or  even  conjmon  in  f|iiiTna-p(>i8ou- 

^^iag,  as  he  found  it  in  only  fourout  of  twenty-three  dog??  so  sacrificed ;  and  he 

^Hbeliercs  chat  it  is  merely  an  accident  dependent  upon  the  method  of  death. 

^^P&  a  sertoi  of  analyse^^  apparently  carefully  made,  he  found  that  the  continued 

^Fllie  of  quinine  augments  tlie  proportion  of  fibrin,  but  lowers  that  of  the  red 

corpuscles. 


•  l^mnUDifjnK {Ctuttatb.  Jtffrf.  UV*»p.**cA.,  jtviii.,  1 880,  529)  state*  that  utropia  wUI  cause 
iie  bt-ftri  tirrir<ic<i  by  i^uinine  (o  rcoomiuenoe  ItB  n€tii>ii» 

f  M«  I'bimne  bclitsvci  that  hy  i^umhi  the  henrl  ts  nrre«ted  in  netire  dU&tiitioti.  Thtt 
lletirj  h  very  improbiiLile.     See  Hiaista  CVoiico  t(i  flotut/na^  ubftrncrted  in  Jnnr,  Phy^inlttg* 

Mut.  €t  PfithoU*it.,  1879,  p.  844. 

lleubuMchr  hi  A  teries  of  ex[»crttncnLs  on  the  iufliivncfi  of  gHlviinliixitintt  of  a  icn^itivo 
drvti  ufH>n  Hie  cirouUtiun  nftor  the  exlobithm  of  miTDJruf,  failed  tu  prove  %ny  piiriilyiintit 
DtioQ  tfftbe  drug,  ullbou^b  in  some  af  bis  oxperimcnts  the  ruflex  activity  wn«  |mr»1.v»(Kl. 

;  >uni«  itiidt«2<  hftiro  be<?n  miwlo  upon  tht"  frctioo  of  tbi;  driig  on  the  cApilturicM  uf  the 

iin»  l»ut  tbo  cridiMioe  ta  m  yet  contradictory  nnd  insuflicirnt.  Consult  Pa^t^Koto^icQl 
I  M*tiico- L*iff''i  Jtmrnaff  1875,  \u  S3  i   ulao,  Archivca  nf  Medicititf  i.  331. 
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Id  1867"'  Prof.  Binz  aDDOunoed  the  fact  thatquinia  added  to  haman  blood 
in  the  proportion  of  one  part  to  four  thousand  immediately  checks  and  in  a 
short  time  arrests  the  amoeboid  movements  of  the  white  blood-cells.  Confirma- 
tion of  this  has  been  furnished  by  Scharrenbroich  {Dm  Chinin  ah  Antiphlo- 
gisticum,  Inaug.  Dissert.,  Bonn,  1867),  by  Kemer  (quoted  in  London  Practi- 
tioner^ vol.  vii.  p.  321),  by  Geltowsky  (^London  Practitioner^  vol.  vii.),  and 
by  Jerusalimsky  {Centralh,  Med,  Wiu.,  1876,  p.  476).  The  minimum  ef* 
fcctive  strength  of  the  solution  has  been  found  to  vary  in  different  species  of 
animals,  and  even  in  different  individuals  of  the  same  species. 

It  is  a  matter  of  great  interest  to  determine  whether  quinia  acts  in  the 
living  organism  as  on  the  stage  of  the  microscope ;  and,  to  settle  this  point, 
Prof  Binz  (  Virchow's  Archivj  Bd.  xlvi.,  1869,  p.  138)  has  experimented 
according  to  the  method  of  Cohnheim.  He  found  that  when  the  mesentery 
of  curarized  frogs  to  which  quinia  had  been  given  was  exposed  upon  the 
stage  of  the  microscope,  no  accumulation  of  white  blood-cells  in  the  small 
vessels,  or  passage  of  them  out  into  the  tissues,  occurred  upon  irritation ;  or, 
if  after  a  time  these  phenomena  commenced,  they  were  at  once  checked  by  a 
suuill  hypodermic  injection  of  the  alkaloid.  AVhen  the  inflammatory  process 
had  ulready  commenced  in  a  "  Cohnheim  frog,"  an  injection  of  quinia  would 
cause  the  wandering  out  of  the  corpuscles  to  cease,  and  would  bring  about  a 
gradual  clearing  of  the  white  cells  from  the  choked-up  vessels.  Prof.  Binz 
further  took  two  young  cats,  and,  after  poisoning  one  of  them  with  quinia, 
examined  their  blood.  In  the  blood  of  the  unpoisoned  animal  the  white  cells 
were  far  more  abundant  than  in  that  of  the  poisoned  cat.  From  these  facts 
Prof.  Binz  deduces  the  conclusion  that  quinia  acts  destructively  in  the  system 
upon  the  white  blood-corpuscles,  in  the  same  way  as  when  they  are  out  of  the 
body.  Dr.  Geo.  R.  Cutter  (^P»ychological  and  Medico-Legal  Journal,  Feb. 
1875)  has  experimentally  confirmed  the  effect  of  quinia  in  preventing  the 
extrusion  of  white  blood-cells  in  the  frog's  mesentery,  and  A.  Martin  (Z>£M 
Chinin  ah  Antiphlogisticum,  Inaug.  Dissert.,  Giessen,  1868)f  has  not  only 
done  this,  but  has  also  found  that  the  action  of  the  drug  is  apparent  in  tlie 
centre  of  parenchymatous  organs,  such  as  the  liver. 

On  the  other  hand,  Schwalbe  J  could  detect  no  difference  in  the  blood  of  a 
cat  before  and  after  poisoning  by  quinia ;  and  the  experiments  of  Geltowsky 
(Joe.  cit.)  upon  frogs  and  guinea-pigs  havejielded  similar  results:  in  idl  cases 
after  fatal  poisoning  by  the  alkaloid  the  movements  of  the  corpuscles  were 
found  to  be  very  active. 

These  results  arc  in  opposition  not  so  much  to  the  experiments  as  to  the 
deductions  of  Prof  Binz, — deductions  which  seem  to  me  scarcely  warranted 

*  Archiv  filr  Microfcop,  Anntomie^  iii.,  1867.  Consult,  also,  Experimrn telle  Uuter- 
Buchnngen  Uber  das  Weten  der  Chinimoirknng^  Berlin,  1868;  Virchotc*9  Archiv,  Bd.  xlvi., 
1869,  p.  137;  lierltn.  KliniticheWochentchn/t,  Nov.  1871. 

f  Quoted  by  Binz,  17rcAoic'«  Archiv,  Bd.  xlvi.  p.  1.37. 

X  Quoted  by  Kerner,  Pjiiltjer't  Archiv^  Bd.  i.  p.  203. 
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iBvestigatioiia.  The  experiments  which  he  performed  in  the 
Ciihnheim  method  at  most  prove  only  that  poisonous  doses  of  qtiinia  pre- 
ent  or  arrest  inflammation.  The  iocal  aecuinulatiun  and  the  out-wandering 
f  the  bk>od-c»jrpuseles  are  the  result  of  a  locjd  infliinimation  or  irritation, 
and  if  the  qubia  should  in  any  way  check  this  it  would  of  course  put  tin 
ud  to  the  phenomena  mentioned.  Apiin,  quinia  might,  in  the  cruq  of  the 
t,  have  lessened  the  pwportion  of  hlood-eells  bj  eheckiiig  tlioir  fonnation. 
The  exact  nature  of  the  action  of  the  alkaloid  upon  the  white  blood- eor* 
iu  the  body  mujst^  therefore,  be  considered  undetermined,  even  when 
nous  doses  are  UMcd ;  when  therapeutic  doses  are  employed,  the  doubt  is 
if  couj'^e  i*till  struu*:er. 
It  would  seem  tliat  quinia  acts  also  upon  other  portions  of  the  blood  thau 
iQ  white  corpuscles,  Munaasein  (  Ueber  die  Dimmmanen  der  rothen  Btu^ 
rperchen  unter  verschicdettat^Verhiilttmsen^  Berlin,  1S72)  has  found  that 
fever  occurring  in  the  lower  animals  tlie  red  corpuscles  aic  dimiuisliLd  in 
«.  If  in  this  condition  a  decided  dose  of  an  antipyretic,  such  as  quluia 
»1,  be  jriven,  and  the  tempeniture  falls,  the  globules  resume  their 
That  the  change  is  due  to  the  full  uf  the  tempeniture  rather 
than  to  a  direct  action  of  the  drug  is,  I  think,  demonstmted  by  the  fiiet  of 
itd  occurrence  whenever  the  fever-heat  is  lowered  by  the  application  of  ex- 
temal  cold.  The  experiu;ents  of  Manassein,  therefore,  do  not  pi-ove  l!mt  quinia 
exerte  any  direct  action  on  the  red  coqiuscles.  The  investigations  of  B'u\% 
Archiv  fur  ExpertmenteJ/e  Pittholvffte  vnd  Fhnnnakologle^  Bd.  i.,  erstes 
«ft,  1873),  however,  appear  to  show  that  the  alkaloid  lessens  the  ozonizing 
power  of  the  blood;  tor  he  fuund  that  in  young  cats,  to  whicli  he  had  givtm 
a  very  large  but  not  fatal  do^e  of  (juinia,  the  freshly-drawn  blood  affeeteil  the 
tbcture  of  guaiac  much  less  than  it  normally  should. 

When  blood  Is  drawn  from  the  Iwidy  and  allowed  to  stand,  acid  is  developed 
m  it.  Z u nst  { i/c ifni^e zn r  Phi/Hitthrfflr  dt »  Blu tts^^  I na ug .  D issert . ,  B « > n n ,  1 80 8 ) , 
who  has  studied  this  subject  most  closely j  divides^  the  investigation  into — study 
of  the  production  of  acid  in  the  time  from  the  escape  of  tlie  blood  from  the 
Tcin  to  its  coagulation,  and  tjtudy  of  the  slow  changes  which  increase  its  acidity 
when  cHjagulated  until  putrefaction  has  fairly  set  in.  Prof  Binz  believea 
that  this  development  of  acid  is  due  to  oxidation ^  and  by  an  elaborate  series 
of  experinients  has  determined  that  quinia  (ali^o  sulphate  of  behecria  and 
ficrate  of  sodium  in  ahnost  as  great  degree)  inhlbltii  these  changes  very 
gntatly  in  both  their  vai'ieties.  These  experiment*!  are  in  accord  with  the 
prcviouja  ones  of  A.  Schulte  (Ceutralhhiit  /tir  die  Mcdicin.  Wksemckaflctu 
Kov.  1871);  the  facts  may,  therefore,  he  winsiderod  proven. 

If  osconiied  oil  of  turpentine  be  dropped  into  an  alcoholic  solution  of  guaiao 
ia,  no  alteration  of  color  occurs;  but  if  a  drop  of  blood  be  added,  the  blue 
appears  at  once :  <'.«.,  the  blood  acts  as  a  carrier  of  ozone  from  the  turpentine 
U)  tlic  resin.     Prof  Binz  has  found  that  quinia,  even  in  so  small  va\  snnonrvc 
part  in  twenty  thousand,  has  a  perceptible  influence  in  preventing  this. 
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Similarly,  when  into  a  dilute  watery  solution  of  the  sulphate  of  indigo  car- 
bonate of  sodium  is  thrown  until  the  reaction  is  decidedly  alkaline,  and  a  little 
blood,  and  subsequently  ten  drops  of  ozonized  turpentine,  are  added,  a  green 
color  begins  at  once  to  develop,  and  in  a  little  while  passes  into  the  clear 
yellow  of  isatin.  In  this  case  also  the  blood  acts  as  a  carrier  of  ozone,  and  Binz 
and  his  pupil  Ranson6  (  Ueher  cimge  Beziehungen  Jest  Chimn  zwn  Bluf,  Inaug^ 
Dissert.,  Bonn,  1871)  have  found  that  quinia  also  inhibits  this  action,  one  part 
of  it  added  to  a  thousand  of  the  mixture  delaying  the  change  of  color  for  an 
hour.  In  these  experiments  Binz  used  a  large  number  of  different  salts  of 
quinia.  and  found  that  they  acted  identically.  That  the  action  of  the  alkidoid 
was  on  the  blood,  not  on  the  indigo  and  guaiac  solutions,  was  shown  by  the 
fact  that  when  similar  solutions  without  the  blood  were  shaken  in  the  air  and 
absorbed  ozone,  the  characteristic  colorations  of  its  action  were  produced  just 
as  readily  when  quinia  was  absent  as  when  it  was  present.  Binz  also  proved 
that  the  red  corpuscles  were  the  portions  of  the  blood  affected.  On  adding 
crystallized  haemoglobin  from  horses*  blood  to  the  guaiac  solution  he  found 
that  it  acted  as  an  ozone-bearer  between  the  turpentine  and  the  guaiac,  and 
further  demonstrated  that  quinia  had  the  power  of  preventing  this  action. 

As  it  is  established  that  quinia  exerts  a  decided  antipyretic  action  (see 
p.  71)  in  ordinary  fever,  it  is  an  exceedingly  plausible  theory  that  the  low- 
ering of  temperature  is  due  to  a  checking  of  the  ozonizing  power  of  the 
blood.  To  attribute,  however,  the  general  medical  virtues  of  quinia  to  an 
action  on  the  white  corpuscles  seems  to  me  unreasonable;  for  from  the  ex- 
periments of  Prof  Binz  himself  upon  the  lower  organisms  it  would  appear 
that  quinia  acts  upon  all  animal  germinal  matter ;  and  it  is  probable  that  the 
protoplasm  of  the  nervous  system,  being  more  specialized  than  that  of  the 
white  corpuscles,  would  be  more  susceptible  of  the  influence  of  the  alkaloid. 
Further,  according  to  the  experiments  of  Binz,  both  conia  and  camphor  act 
more  forcibly  upon  the  white  corpuscles  out  of  the  body  than  does  quinia. 
Yet  their  influence  upon  the  organism  is  entirely  unlike  that  of  quinia.  1 
think  these  facts  are  sufficient  to  show  that  any  theory  as  to  the  action  of 
the  drug  built  upon  the  prime  fact  discovered  by  Binz  would  be  at  present 
premature. 

Antiseptic  Action, — As  long  ago  as  1765,  Dr.  Pringle  ( Observations  on 
Diseases  of  the  Army^  London,  1765)  called  attention  to  the  fact  that  cinchona 
bark,  in  decoction  or  powder,  has  the  power  of  preventing  for  a  time  putre- 
faction in  flesh ;  and  more  recently  the  subject  has  been  studied  by  Mayer,  by 
Pavisi,  by  Hallier  {^Das  Cholera- Contagium^  Leipsic,  1867),  by  Herbst,  by 
PoUi,  and  especially  by  Binz  (  Virchow's  Archiv,  Bd.  xlvi.,  18G9,  p.  68;  and 
Unfersuchvngen  iiber  das  Wesen  der  Chininwirkung^  p.  20),  to  whose  elabo- 
rate articles  I  must  refer  my  readers  for  details  and  references.  The  experi- 
ments of  these  authorities  have  demonstrated  that  quinia  in  the  proportion  of 
one  part  to  three  hundred  will  preserv^e  for  a  long  time  flesh,  meal,  milk,  butter, 
urine,  albumen,  etc.,  and  will  check  very  markedly  the  alcoholic  fermentation 
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m  iHmej  or  in  syrup.  Prof.  Binz  Las  demonstrated  tliut  thiM  antiseptic  action 
t§  iluc  to  a  pcJisonous  influence  exerted  by  the  tjuinia  upon  t!ie  tnngi  which 
ore  tiie  tuimedlate  cauae  of  the  cfianges.  Aceording  to  his  experiments,  the 
lai^ger  iiifus<»na,  such  us  Paraniecia  and  Colpwk^  are  killed  by  a  solution  of 
i|UiiiicL  of  the  strength  of  one  in  eight  hundred  immediateljj  of  one  in  one 
tliuuettiiid  after  some  minuter,  of  one  in  twenty  thou?(and  Jiiler  some  liotira 
Upoti  the  ordinary  mouM  PeniciUium,  upon  Vibrios  and  Bacteria^  as  well  aa 
upuo  tJie  higher  infusoriii,  quinia  acts  with  a  similar  fatality.  In  the  ea^  of 
the  Vibri«>s  and  Bacteria  a  decidedly  stron;^er  solution  than  the  one  mentioned 
in  ro<|iiired  lo  quiet  movenieat.  Bochefontaitie  {Archiint  de  Phjxioio^te^ 
Jii]j»  1873)  found  that  a  solution  of  one  per  oeiiL  was  needed  for  ii  vigoroun 
«mpid  »ciiMii»  and  that  some  active  j^niiiules  eould  even  be  found  iti  it  after 
Utree  days.  According  to  Binz,  the  singularity  of  the  influence  of  ijuinia  is 
•hfywn  by  the  fact  that  a  solution  of  stiliein,  in  the  proportion  of  one  purl 
tofbrtj^.  docs  not  kill  Paramecia  and  Colpmk.  Indeed,  these  infusoria  were 
not  even  aifeeted  by  this  strong  solution  of  ealicinj  and  they  endured  a  »olu- 
llou  of  moqihia  of  one  part  to  one  hutidrcd  and  twenty  for  an  liour,  and  a 
firts  per  cent,  solution  of  strychnia  for  Bonie  miTiute^,  Althoutrh  fungi  will 
ftppQur  after  a  time  in  ordinary  solution  of  the  i^ulphate  of  quinia,  I  think  it 
nost  b6  considered  well  establiEhed  that  this  and  other  saltB  of  the  alkaloid 
mxt  extremely  poisonous  to  the  fun*::!  of  putrefaction  and  of  other  ordinary 
lennentatjons. 

U^tTHM, — In  1871,  Dr,  Monteverdi  announced  (AnnaUx  et  BuUeU'n  di  la 
Sociiii  dr  Midechie  de  Gandj  May^  l^^^)  *^^i*^*  quinia  is  a  uterine  stinmlant, 
autsng  »t  times  in  the  graTid  womb  oontractions  sufficiently  riolent  to  induce 
abortion,  and,  when  given  during  hibor,  intensifying  greatly  the  uterine 
pains,  and  after  labor  causing  rapid  expulsion  of  tlie  placenta  and  arresting 
i]ti*nuG  hemorrhage;  aflirnu'ngj  further,  that  in  amcnorrhe&a  or  in  nienor- 
rbigia  from  uterine  inertia  it«  action  is  no  leas  marked.  Although  this  has 
bdeo  received  as  new  the  world  over,  so  long  ago  as  1855  Dr.  John  S.  Wilson 
(SoHthn-71  Afedicai  and  Surf/tml  Journfd,  p.  '541,  1855)  called  attention  to 
tlie  uterine  action  of  quinine,  and  in  1SG(>  reasserted  his  belief  (Stmfhern 
Journal  of  Medicine^  Sept,  18liiO)i  which  in  the  mean  while  had  been  con- 
finned  by  Dr.  J.  H.  Kich  in  the  Charh^ton  Medical  Journal  and  Rrrfttr; 
abd  10  1858  Dr.  Jos.  J.  West  (^JSavannah  Jourmtl  uf  Afeflicincy  vol.  i.  p,  19) 
Unyle,  ^  Many  regard  the  use  of  quinine  as  dangerous  and  even  crimlnnl  in 
Mjr  diswses  in  pre^ant  women.  The  belief  of  these  persons  is  that  this 
•oibitaiice  exercises  a  direct  influence  upon  the  uterus,  cmtning  jKncer/id  con- 
lracft\ms  and  expulsion  of  the  f<i?tus.  And  to  supp<*rt  this  notion  they  are 
ready  to  bring  forward  innumerable  instances  of  abortion  after  it«  us*?^ — ^of 
CMCfl  of  sudden  suppre8sion  relieved  by  a  prtnnpt  use  of  the  s;unc  remcHly/* 
Ho  then  goes  on  to  say  that  thei^e  abortions,  etc,  were  due  tn  the  inteiuiittcnt 
fever  and  not  to  the  dnig.  Surely  this  is  enough  to  i*hnw  tlmt  the  oxytoeitj 
ftdiao  of  quinia  was  believed  in  many  years  ago  by  numbers  of  our  Southern 
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practitioners.  The  question  now  is  whether  the  drug  has  any  such  action. 
It  is  evident  that  the  answer  to  this  should  be  made  out  in  three  different  wajs- 
First,  Is  there  any  evidence  of  quinia  producing  abortion  in  healthy  women  or 
in  females  of  other  animals?  Second,  How  strong  b  the  evidence  of  ita  pro- 
ducing abortion  in  women  suffering  from  ague  ?  Third,  What  is  the  evidence 
in  regard  to  the  action  of  quinia  during  labor  ? 

In  regard  to  the  first  of  these  sub-questions,  the  only  affirmative  evidence 
I  have  met  with  is  in  the  experiments  of  M.  Rancillia  {L  Union  Midicale^ 
1873),  who  saw  abortion  in  two  bitches  follow  the  administration  of  from  six 
to  nine  grains  of  quinia :  aa  the  pups  in  one  case  were  already  dead  before  the 
administration  of  the  drug,  it  would  seem  that  this  investigation  was  not  on 
Buch  a  scale  as  to  be  at  all  conclusive.  Moreover,  I  have  given  quinia  to  two 
pregnant  cats,  in  one  case  in  sufficient  quantity  to  cause  death,  without  dis- 
turbing the  products  of  conception.  On  the  other  hand,  I  have  met  with 
no  evidence  tliat  quinia  is  capable  of  inducing  abortion  in  healthy  pregnant 
women.  Dr.  Sayre's  case  {Amei-ican  Practitioner^  1871,  p.  260)  is  certainly 
no  proof  whatever  that  quinia  will  originate  labor,  as  labor  had  commenced 
under  the  influence  of  the  hot  and  cold  douche  and  other  measures  employed 
he/ore  the  quinine  was  given.  Prof.  Chiara,  of  Milan,  has  furnished  (^V  Union 
Midicale^  Nov.  20,  1873)  very  strong  evidence  that  quinia  is  incapable  of 
originating  uterine  contractions  in  healthy  pregnant  women.  In  his  public 
service,  two  doses  of  a  gramme  (15.34  grains)  each  were  given  without  effect 
daily  for  two  successive  days  to  eight  women  all  in  the  eighth  month  of  preg- 
nancy. It  being  necessary  to  cause  abortion,  one  gramme  was  given  daily  to 
one  woman  for  seven  days,  to  another  for  three  days,  without  in  either  in- 
stance any  effect,  so  that  the  labor  had  to  be  brought  on  in  the  usual  manner. 
On  the  whole,  I  believe  that  the  first  question  must  at  present  be  answered  in 
the  negative. 

In  answer  to  the  second  sub-question,  some  evidence  has  already  been 
adduced  to  show  that  abortion  may  be  so  caused.  To  it  may  be  added  the 
assertion  of  Dr.  Walraven  (^Boston  Medical  and  SurgicalJoumaly  1873)  that 
he  has  frecjuently  seen  the  exhibition  of  quinia  followed  by  abortion,  the 
record  of  two  cases  of  such  character  by  Dr.  Burt  {Medical  and  Surgical 
Reporter^  1870),  and  no  doubt  the  affirmations  of  others  which  I  have  not 
seen.  Opposed  to  this,  however,  is  the  overwhelming  fact  that  the  great  body 
of  the  profession  have  for  centuries  been  giving  quinia  in  one  form  or 
other  to  pregnant  women  indiscriminately,  and  if  abortion  had  been  produced 
it  must  have  been  noted  long  ago.  Further  direct  testimony  is  not  wanting. 
Malaria  often  induces  abortion,  and  Dr.  Envin  {St.  Louis  Medical  and  Sur- 
gical Journal^  March,  1872),  Dr.  Jas.  C.  Harris  {American  Practition^ 
April,  1872),  and  Dr.  A.  Russwurm  {American  Practitioner^  1871,  No.  4, 
p.  127)  testify  from  personal  experience  that  quinia  will  arrest  abortion  from 
such  cjiusc.  Dr.  J.  A.  Ashford  {National  Medical  Journal^  Oct.  1871),  Dr. 
Beauchiuup  {American  Practitioner^  1870),  Dr.  Hooker  {Ibid,),  Dr.  J.  S. 
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fay  (Jbtd,)^  and  Dr.  A.  d*Arcourd  (Medical  A^ewn  and  Library^  May*  187M) 

uve  given  the  alkaloid  to  hiindrods  of  prognant  wonieti  in  largo  doMOi^  without 

Uthyf  testijDOnj  niight  be  ndduuod ;  but  it  eeeins  to  me  iucredible, 

be  fiice  of  daily  exporieut-o,  that  even  the  largest  tberapcutie  doses  of 

luiuia  arc  ubortifacieut  in  malarial  fcvcm  or  in  befdth. 

In  regard  to  the  third  gub -quest ion,  at  the  time  of  the  writing  of  the  lost 
redilioD,  the  evidence,  although  greatly  preponderating  in  one  direction,  waa 
scarcely  sufficient  to  be  decisive.*     At  preaeut,  it  seems  established  that  qui- 
nine ID  full  doses  (ten  to  twenty  gniins)  is  a  very  jwwerful  stimulant  to  t!ie 
Qtcrioe  contractions  during  labor    The  pains  it  pruduees  so  exactly  Mimulate 
be  natural  ones  as  to  indieate  that  they  are  not  so  much  caused  by  a  speeifio 
etion  of  the  drug,  as  by  ita  arousing  the  genend  nervous  forces  of  tho 
^atem«     Be  this  as  it  may,  most  of  the  leading  accoucheurs  of  this  city  and 
Df  New  Vurk  are  accustomed  to  rely  upon  quinine  io  cases  of  uterine  inertia 
Dtu  exhaustion. 

Kuiueys  and  EUminatum, — The  manner  in  which  quinia  finds  entrants^ 
nUi  thtf  blood  hae  been  especially  studied  by  Dr.  Kerner  {loc.  cit.).     As  the 
i»tnc  juice  m  very  neid,  it  is  evident  that  the  alkahdd  will  be  rapidly  dissolved 
the  stomach  aiid  be  put  into  the  conditions  most  favorable  for  it^  absorp- 
if,  however,  the  salt  of  quinia  escaf>e  iWym  the  stomaclj  into  the  iutes- 
,  it  will  be  liable  to  be  preeipitatod  by  the  alkaline  juices,  fts  well  sis  by  die 
bOe,  whose  acids  fonn  very  instil ubie  salts  with  it.    The  presumption  is  there- 
bre  strt>ng  that,  when  gastric  absorption  fails  to  take  place,  at  least  a  portion 
'the  r^uinia  will  pass  out  with  the  fieccs.     That  this  actually  docs  occur  has 
Ifccen  proven  by  Kerner  and  others,  who  have  fuuiid  the  alkaloid  in  theoxcre- 
iient  of  persiins  taking  it.    As  the  blood  is  tilkaline,  it  would  appear  probable 
bat  the  quinia  salt  so  soon  as  entering  it  would  be  precipitated.     That  this 
not  occur,  according  to  the  researches  of  Kerner,  is  due  to  the  Bolvent 
'  of  tho  gases  contuined  in  normal  blood. 
The  authority  mentioned  found  that  one  thousand  parts  of  blood  which  was 

I'fibrinatcd  and  deprived  of  its  gases,  at  a  tempej'aturo  of  36^  C.  dissolved 
an  himr  only  0*3^^8  part  of  pure  quinia.  Water  eaturated  with  carbonic 
id  gas  dlssulves  the  sulphate  of  quinia  pretty  freely  ;  and  Kerner  also  experi- 
cntally  determinefl  that  when  a  neutral  solution  of  a  sidt  of  quinia  is  added 
a  very  dilute  solution  of  carbonate  of  sodium  no  precipitate  occurs.  Il 
nould  appear,  then,  that  the  quinia  is  held  in  solutiuo  in  the  blood  by  reason 
^^  the  loosely -combined  carbonic  acid  gjis  in  that  fluid* 
^H  II  has  b^eu  proven  by  the  analyses  of  Landerer  {Repeiiorrum  fUr  Pkar* 
^Biad^,  Bd.  XXV,,  1836),  of  Diet!  (  Wuner  MedizinUch^  WmhenHchriJ},  1852), 
^Hf  Briquet  (,/oc.  ctV.),  of  Binz,  and  of  De  Renzi  {HnlL  Thirap.^  xci.  p.  45), 
^Hiat  quinine  ceca]>ei»  ^m  the  body  through  the  kidneys.    According  to  Bri- 


*  For  d«Uuli  of  Ibe  o?ideiic«  the  render  is  referred  to  the  last  edilba. 
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quet,  it  may  generally  be  found  in  the  urine  half  an  hour  after  the  adminis- 
tration of  a  large  dose.  Its  removal,  according  to  the  researches  of  BinE, 
goes  on  slowly,  for  it  is  stated  (toe,  cit,,  p.  167)  that  in  six  experiments  only 
a  little  more  than  two-thirds  of  the  ingested  quantity  was  excreted  in  the 
first  forty-eight  hours.  Further,  De  Renzi  has  found  it  in  the  urine  seven 
days  afler  the  ingestion  of  the  last  dose.  Dr.  L.  Thau,  however,  in  three 
experiments,  out  of  the  4.4586  grammes  of  the  alkaloid  which  were  given 
recovered  from  the  urine  passed  during  the  forty-eight  hours  4.3  grammes, 
so  that  only  0.1586  gramme  remained  unaccounted  for.  A  portion  of  this 
residue  was  perhaps  lost  in  the  chemical  operations ;  but  it  is  probable  that 
some  of  the  quinia  is  eliminated  through  other  channels  than  the  kidneys, 
since  Prof.  Binz  has  found  it  in  the  saliva  of  a  poisoned  dog,  and  Landerer 
{Buchner's  Beperforium,  1839  and  1842)  states  that  he  has  detected  it  in 
the  urine,  sweat,  tears,  milk  of  nursing  women,  and  in  the  serum  of  drop- 
sical effusions,  whilst  Albertoni  and  Ricnzi  find  it  abundant  in  the  bile 
when  it  has  been  taken  by  the  mouth,  but  not  when  it  has  been  given  hy- 
podermically.  Dr.  Thau  determined  that  from  a  third  to  somewhat  less 
than  half  of  the  ingested  quinine  escapes  from  the  body  in  the  first  six 
hours,  and  that  in  the  first  twelve  hours  about  three- fourths  are  ex- 
creted.* 

Banke  was,  I  believe,  the  first  to  notice  that  quinia  produced  a  great  de- 
crease in  the  elimination  of  uric  acid.  This  fact  has  been  confirmed  by  Dr. 
G.  Kemer,  who  has  made  a  very  elaborate  study  of  the  action  of  the  alkaloid 
upon  renal  elimination,  with  the  following  results.  When  about  nine  grains 
of  quinia  were  taken  in  divided  doses  during  the  course  of  the  day,  the  urea 
was  decreased  not  quite  one-eighth,  the  uric  acid  to  a  little  less  than  one- 
half,  the  kreatinine  was  slightly  increased,  and  the  nitrogenous  material  de- 
creased about  one-ninth.  When  a  very  large  dose  (thirty-eight  grains)  was 
taken  in  the  morning,  the  urea  and  the  kreatinine  were  each  decreased  about 
one-fourth,  as  was  also  the  collective  nitrogenous  material ;  the  phosphoric 
acid  was  lessened  about  one-fiflh,  and  the  uric  acid  about  four-fiflhs.  Zuntx 
(quoted  by  G.  Strassburg,  ArchhfUr  Exper.  Path.^  BJ.  ii.  p.  343)  found  that 
twenty-five  grains  of  quinine  reduced  his  elimination  of  urea  nearly  forty 
per  cent.     The  experiments,  upon  the  dog,  of  Rabuteau  (Bulletin  TJUra- 

♦  Dr.  G.  Kernor  {P/lUger'9  Archiv  fUr  Phyniologie,  1870)  oKserts  that  the  quinia  as 
excreted  is  in  an  amorphous,  uncrystailizable  furm.  He  ti\»o  h)i8  diocuvercd  in  the  urine 
of  persons  taking  quinia  a  peculiar  oubstance,  sometimes  amurphouts,  sometimes  in  acioular 
prismatic  crystals,  fiee  from  bitter  taste,  possessing  the  quinia  inflorescence,  which  he 
believes  to  be  a  derivative  formed  in  the  body  from  the  ingested  alkaloid.  He  has  not 
been  able  to  get  this  substance  in  such  quantify  as  to  analyze  it  or  further  examine  it,  but 
has  produced  a  principle  {dihydroxyle  quinia)  which  he  believes  to  be  identical  with  it  by 
acting  on  quinia  with  the  permanganate  of  potassium.  An  elaborate  series  of  experiments 
have  shown  that  the  dihydroxyle  quinia  is  physiologiouUy  inert.  This  dihydroxyle  quinia 
must  be  produced  in  small  amount,  if  at  all,  as  there  is  abundant  evidence  that  quinia  is 
largely  excreted  as  quinia  (see  Ph.  Jour,  and  Trann.f  ix.  125). 
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peuHfue,  L  liiY.  p.  475)  and  of  Hermann  von  Boeck  (  Untermchmgen  ilhcr 

die  Zcneizting  det  EitceUscs  im  ThierkJjrper^  Jluoich,  1871),  confijm  thia 

deoTOBBe  in  the  elimmiitioD  of  nxea*     Contrary  to  what  might  have  been 

ed,  Stni&burg  (luc,  ciV,),  in  an  ekborate  series  of  experiments,  found 

it  qtiiiiia  hiid  no  very  decided  cfl'eet  upon  the  elimination  of  «arbonie  auid 

iher  iu  healthy  or  in  fevered  rabLits. 

TllERAPEriTics. — At  present  our  estimate  of  the  vdue  of  qiiinia  in  diseaafe, 

our  knowledge  of  its  therapeutic  use,  rest  eolcly  upon  clinical  observation. 

not  as  yet  able  to  apply  what  information  we  have  of  ita  physiylo^ieiil 

uor,  indeed,  are  we  even  able  to  explain  its  known  clinical  aclion  by 

its  observed  effects  on  the  healthy  organi&m. 

On  aeci»unt  uf  its  power  of  arresting  or  preventing  putrefactive  femienta- 
lO  by  killing  the  microscopic  entities  whith  produce  such  changes,  Prof. 
has  recommended  it  in  the  so-called  septic  dUtttst'9,    The  chief  evidence 
he  produces  is  in  some  ten  experiments  made  upon  dogs  and  rabbits. 
each  of  these  experiments  two  similar  an'mmls  were  poisoned  with  putres- 
nt  liquid^;  and  to  one  of  the  pair  (|iiiuine  was  freely  adniiniBtered.    In  two 
the  ciDchonized  animal  recovered,  whikt  its  fellow  perished ;  in  three 
pcrimentfi  neither  of  the  animaJa  died ;  and  in  the  other  five  triak  the  cio- 
ized  animal  lived  fn>m  two  to  twenty-four  hours  longer  than  the  other, 
lese  cjiperimcnts  are  certainly  too  few  and  indecisive  to  prove  in  any  degree 
Prof.  Biiiz  s  view.     To  my  mind  they  indicate  very  strongly  that  quinia  has 
DO  such  influence  over  the  disease  [w  he  claims  for  it.     If  living  germs  in 
the  blood  were  re^dly  the  cause  of  the  septic  symptoms,  and  quinia  killed 
«uch  gerrns^  its  action  would  be  as  manifest  and  as  unmistakable  as  it  is  in 
intermittent  fever.   The  results  of  Prof  Binz's  exj^eriments  indicate  no  such 
specific  section,  but  rather  that  the  quinia  in  such  ca&es  docs  good  by  sustain- 
ing the  nervous  system,  or  in  some  other  unknown  manner.     In  pt/s^mki  in 
man,  quinia  has  been  fre(|uently  employed,  but  exerts  no  specific  action. 

It  has  not,  that  I  know  of,  becu  proven  that  therapeutic  doses  of  qainia 
lowpr,  to  any  marked  extent,  animaJ  temjierature  in  the  health}^  man.  Dr.  G. 
^^IKemer  and  Dr.  Jiirgenson  have  each  noticed  that  full  doses  of  quinia  appear 
^^Hn  i  healthy  man  not  to  afi*ect  sensibly  the  temperature^  but  to  prevent  the 
^^kiBvhich  normidly  occurs  from  exercise.  Thus,  in  Kerner's  experiment, 
^^^ffSxi  gymnastic  exercises,  which  when  performed  in  his  ordinary  state 
eleviit4»d  his  bodily  temperature  2^  C.,  affect&d  the  latter  to  the  extent  only 
«f  0.2^  to  0.35 '^  C.  when  quinia  was  freely  exhibited. 

Even  Or.  C.  Liehernieist4-*r  (Deutschea  Archiv  filr  Klmkchc  Median^  Bd, 

M**,  181J7)  ackuiiwlcdges  that  numerous  experiments  have  shown  him  that 

^c   alkaloid  has  no  constant  action  on  the  Intdily  heat  in  health,  and  de- 

**^la  a  case  in  which  forty  grains  iidmiuistered  within  seven  hours  caused  no 

of  temperature.     The  same  authority  claims,  however,  that  by  a 

Wge  uuniber  of  experiments  he  has  demonstnit^?d  its  power  of  lessening 

r-Ueat»    In  one  hundred  and  seventy-eight  observations  in  t^plmd  feccff 
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twenty  grains  of  the  quinine  having  been  given  daring  the  night,  the  morning 
temperature  was  lower  than  that  of  the  previous  evening  by,  on  the  average, 
1.63^  C.  On  one  hundred  and  seventy-^ix  different  occasions  a  scruple  of 
quinine  was  given  during  the  day ;  sixty-nine  times  the  temperature  was 
lower  in  the  evening  than  in  the  morning,  ten  times  it  was  the  same  as  in  the 
morning,  and  ninety -seven  times  it  was  higher  than  in  the  morning.  A  com- 
mittee appointed  by  the  London  Clinical  Society  (  7Vaii«ac^«bw«,  vol.  iii.,  1870, 
p.  201)  experimented  with  the  drug  on  about  fifty  cases  of  various  diseases. 
They  assert  that  the  antipyretic  action  of  large  doses  was  very  decided, 
appearing  within  from  one  to  two  hours  after  the  exhibition  of  the  drug, 
and  lasting  from  a  few  to  many  hours.  In  a  very  recent  publication  Lieber- 
mcister  asserts  that  he  has  given  some  ton  thousand  doses  of  quinine  as  an 
antipyretic  and  has  almost  unbounded  confidence  in  it.  He  insists  that  from 
twenty  to  forty-five  grains  must  be  given  within  the  hour,  and  not  repeated 
oftencr  than  once  in  twenty-four  or  forty-eight  hours. 

Naunyn  and  Quincke  {Reichert'a  Archivfur  Anatomie^  1869)  found  tliat 
sometimes  quinia  prevented  the  development  of  fever  aft«r  the  division  of 
the  spinal  cord  in  animals,  but  in  other  cases  failed  to  do  so.  Binz  (^London 
Practitioner,  p.  4,  1870)  has  achieved  similar  results:  he  says  that  if  the 
conditions  of  the  fever  are  too  favorably  constituted  the  effect  of  the  quinine 
fails  thoroughly.  The  drift  of  our  present  clinical  evidence  seems  to  indicate 
that  quinia  exerts  in  febrile  disease  a  decided  antipyretic  action,  which  is 
especially  manifested  during  those  stages  of  disease  in  which  the  natural 
tendency  is  towards  a  lowering  of  temperature.  In  typhus  and  typhoid  fever^ 
scarlatina,  severe  erysipelas,  rheumatic  hyperexia,  etc.,  after  the  use  of  the 
cold  bath  (see  Part  II.)  twenty  grains  of  the  alkaloid  are  often  very  effi- 
cacious in  preventing  a  rapid  return  of  the  excessive  fever.  If  the  experi- 
ments spoken  of  above  be  correct,  this  reduction  of  temperature  must  be  due 
to  an  action  on  the  tissues  and  not  on  the  central  nervous  system.  It  would 
seem,  however,  more  probable  that  quinia  acts  as  an  antipyretic  by  stimulating 
the  inhibitory  chemical  centre ;  but  decision  of  this  must  be  reserved  for  future 
investigations.  As  an  antipyretic  the  drug  should  be  used  whenever  there  is 
serious  elevation  of  temperature,  except  it  be  in  cajses  of  simple  inflammation 
of  the  brain  or  its  membranes.  All  antipyretic  remedies  appear  to  act  more 
strongly  on  children  than  on  adults ;  and  accordingly  Dr.  Kapmund  (Deufschet 
Klinik,  1874,  p.  51)  has  found  quinia  of  the  utmost  service  in  serioiis  dis- 
eases of  children  with  high  temperature,  especially  lohtdar pneumonia.  Much 
of  the  failure  which  has  hitherto  attended  its  employment  undoubtedly  has 
been  due  to  a  faulty  method  of  administration. 

As  a  simple  tonic,  quinia  is  used  by  every  one ;  but  I  have  never  been 
able  to  see  that  the  ordinary  combination  of  it  with  iron  is  of  much  more 
value  in  simple  cases  of  debility  than  iron  with  quassia  or  other  simple 
bitter ;  but  if,  as  is  probable,  it  be  true  that  quinia  lessens  to  a  very  great 
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I     extent  tlje  climiDation  of  nitrogen,  t,c.,  the  consuniption  of  tissue,  the  general 
^Hr&/cdcc  has  a  good  foundntiim, 

^H  When  given  in  very  lar<re  closes,  cjiiinia,  as  has  been  already  shown,  acta 

^Kb  2l  powerful  depressant,  and  as  such  has  been  used  by  Erit^uet  and  other 

^■Trcuch  physicians  in  rhenmatttmi.     Aa  much  as  sixty  or  seventy  grains  a 

^^ay  have  been  given,  and  it  U  beyond  dispute  that  under  the  influence  of 

these  heroic  doses  tlie  symptoms  of  inflammatory  rheumatism  have  oilen 

rapidly  abated ;  hut  the  nu'thnd  has  found  little  favor  out  of  France,  and  iB 

less  efficient  and  more  dangerous  than  other  plans  of  treatment  now  in  vogue. 

In  infiammatciT^  rhcnmatigm^  after  the  acute  symptoms  have  abated|  when 

the  patient  shows  evident  signs  of  weaknetJSj  especially  if  there  be  profuse 

vweating  during  sleep,  fifteen  grains  of  cpii nine  dully  are  often  of  great  service, 

Vurious  theories  liave  been  brought  forward  to  account  for  the  wonderful 

S^we?  quinia  has  npou  all   forms  of  mahirhd  discuse;    but,  as  we  know 

[>thing  of  the  nature  of  malaria  or  of  the  method  of  its  action,  and  as  wo 

1  very  partially  informed  jis  to  the  efl'ects  of  cjuinia  upon  the  heakhy  or- 

ij  it  seems  to  me  jTerfectly  futile  to  endeavor  to  explain  why  it  averts  a 

of  intennittent.    I  shall  not,  therefore,  occupy  sjaice  with  such  dis- 

cmsion.     The  present  seems,  however,  the  fitting  place  to  notice  the  discovery 

_4>f  Dr.  H.  Bence  Jones  in  rt^ard  to  the  existence  of  a  body  similar  to  quinia 

I  the  animal  organism. 

ainiA  and  its  salts  have  the  remarkable  prtiperty  of  converting  the  eheni- 

I'luys  of  the  s[)eetrum  into  light,  or,  in  otlier  words,  of  rendering  visiblo 

he  ordinary  invisible  mys  of  the  solar  or  other  spectrum.     Connected  with 

bifl  laet  i«  probably  the  phenomenon  known  as  the  fluorescence  of  cpnuia* 

Hien  a  eolorle^  watery  solution  of  one  of  its  salts  is  examined,  a  pale-blue 

lio©  upon  the  surface  is  very  noticeable ;  nnd  Prof  Stokes  has  shown  that 

olution  of  quinia  h;is  the  power  of  entirely  stopping  certain  of  the  rays  of 

ght,  so  that  when  a  beam  is  tranj^mitted  through  it  to  light  up  a  second 

of  the  solution  this  latter  displays  no  fluorescence.      Br.  1 1.  Bence 

{Lfcfttre^  on  Pathoh^  and  Thenfpeufics^  London,  1867)  has  found 

when  tlie  electric  light  is  used  this  test  is  so  delicate  that  one  grain  of 

he  alkaloid  may  be  deteett'd  in  l,450,t100  grains  of  water.     He  has  also  dis- 

pvered  that  man  and  aninialH  are  pervaded  by  a  sukstanee  which,  in  its  action 

light  and  in  many  chemical  reactions,  very  closcJy  re^mbles,  if  it  be  not 

pcnticjJ  witli,  quinia.     Believing  this  substance  to  be  probably  an  alkaloid > 

»  has  given  it  the  name  of  anhntd  gitinoiduie.     Drs.  Edward  Ilhoads  and 

Filliam  Pepper,  Jr.  {Penmi/hania  Jfmpiud  Reports^  vol.  i.,  18G8),  have 

pnde  observations  upon  ten  cases  of  malarial  fevers  in  which  no  quinia  had 

en  used,  and  have  found  the  fluorescence  of  the  blood  to  be  from  0  to  H, 

end  of  from  3  to  6,  which  is  said  to  be  normal.    The  significance  of  tliesc 

mlts  is  at  onoe  apparent;  but,  before  sufficient  grounds  shall  have  been 

btaiucd  upon  which  to  buiJd  a  theory,  tar  more  extended  researches  on  the 

'taHance  of  the  fluoreficence  in  health  and  in  diseases  other  than  malarial  are 
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necessary.  Especially  is  this  the  case  since  Dr.  ChalTct  {Schmidt's  Jakr- 
hiicher,  Bd.  cxli.  p.  152,  from  Gazette  ffebdamadaire,  2d  series,  t.  v.,  1868) 
has  found  that  this  fluorescent  body  exists  in  yarioos  foods  and  even  in  wine, 
and  is  therefore  probably  not  of  animal  bnt  of  v^etable  origin. 

Quinia  in  its  relations  to  malarial  /ever  may  be  considered  first  as  a  pro- 
phylactic, secondly  as  a  curadve  agent. 

The  value  of  the  daily  use  of  quinia  to  persons  exposed  to  a  malarial 
atmosphere  has  now  been  thoroughly  tested  in  all  portions  of  the  world.  In 
North  and  South  America,  in  Europe,  in  Africa,  in  India,  the  prophylactic 
powers  of  quinia  have  been  tried  on  the  largest  scale  in  connection  with  the 
military  and  naval  services,  and  the  testimony  b  unanimous  in  favor  of  the 
drug.  A  single  citation  will  serve  to  illustrate  this  fact.'*'  Dr.  J.  B.  Hamilton 
(^Indian  Medical  Gazette^  Nov.  1,  1873)  reports  the  case  of  a  battery  of 
one  hundred  and  thirty-five  men,  quartered  at  Jubbulpore,  East  Indies,  in 
the  same  barracks  with  an  infantry  regiment.  Each  of  the  artillerists  received 
three  grains  of  quinine  every  other  day;  to  the  infantry  none  was  given. 
The  result  was  that  whilst  three  hundred  out  of  the  five  hundred  men  of  the 
regiment  were  sick  at  one  time  with  malarial  disease,  at  no  period  was  more 
than  four  per  cent,  of  the  battery  affected.  The  dose  of  quinia  as  a  prophy- 
lactic may  be  considered  as  three  grains  a  day,  or  possibly,  in  very  deadly 
climates,  three  grains  in  the  morning  and  two  in  the  evening. 

In  intermittent  fever,  when  there  is  sufficient  time,  it  may  be  well  to  pre- 
cede the  quinia  by  a  mercurial  or  other  purge.  If  the  expected  paroxysm 
be  so  near  that  there  is  not  sufficient  time  for  the  acdon  of  the  purgative, 
the  antiperiodic  should  be  administered  without  previous  preparation  of  the 
patient.  The  value  of  purgatives  in  obstinate  intermittents,  as  an  adjuvant 
to  quinia,  is  often  overlooked,  although  in  some  cases  the  employment  of  pur- 
gatives, and  of  such  diuretics  as  cream  of  tartar,  seems  to  be  almost  essential 
for  the  successful  use  of  quinia. 

When  there  is  necessity  for  prompt  action,  the  antiperiodic  may  be  given 
in  a  single  dose,  or  in  any  other  method  that  the  circumstances  of  the  case 
will  allow ;  but  ordinarily  the  best  plan  is  to  commence  the  exhibition  of  the 
drug  about  eight  hours  before  the  expected  paroxysm,  and  to  continue  in 
hourly  doses  until  from  three  to  four  hours  before  the  attack  is  due. 

In  pernicious  fever,  or  malignant  malarial  poisoning,  no  time  should  bo 
lost  after  the  first  paroxysm  in  getting  the  patient  cinchonized,  as  it  may  be 
uncertain  whether  the  attack  be  of  the  quotidian  or  tertian  type.  At  least 
thirty-five  grains  of  the  alkaloidal  salt  should  be  administered  during  the  first 
tweuty-four  hours  of  intemiLssion,  and  twenty-five  grains  duriug  the  second; 
in  very  severe  types  of  the  disease  much  larger  doses  even  than  these  are 
necessary,  less  than  fifty  grains  of  the  drug  sometimes  appearing  to  do  but 
little  good. 

•  See  also  K.  M.  Downie,  M.B.,  Indian  Medical  Journal,  March  I,  1872. 
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In  reim'ttent  or  hlllons  fever  it  may  often  bo  advisable  to  give  purgaiivea 
ttd  febrifiigejs  but  it  b  not  pro|*er  to  delay  the  exhibition  of  the  ant i period i a 
911  their  acvount.  As  soon  m  the  remission  has  appeared,  the  exhibition  of 
qutniu  should  be  begun.  Local  infliunmations  or  even  severe  eerehral  synip- 
aius  occurring  during  a  remittent  fuvcr  are  no  contra-indicatiuns  to  the  use 
the  specific.  Wlien  gastritis  exists,  other  channels  of  entrance  than  the 
oujach  should  be  empluyed,  on  account  of  the  local  irritant  action  uf  quinia. 
When  the  symptoms  in  remittent  fever  are  severe  and  seemingly  eontino- 
8,  it  may  be  not  only  proper,  but  necessary  for  the  saving  of  life,  to  exhibit 
liiinia  freely  during  the  period  of  fever.  In  large  doses  the  alkaloid  is  prob- 
bly  antipyretic  aa  well  as  anti periodic,  and  I  do  not  know  of  any  theoretic 
'  clinical  objection  to  ita  nee  during  the  period  of  fever. 
In  vinhnial  inttrrmtttent  jieuralgia,  as  in  all  other  forni.«  of  abnormal 
unnifestatiuns  of  malarial  diseaj^e,  quinia  is  efficient,  although  it  may  be 
necessary  to  use  it  in  large  doses. 

In  hrnralgia  which,  although  not  dependent  upon  uinlaria^  assumes  the 
Dt^^rmittent  tyjje^  quinia  will  often  terapomrily  set  u-side  the  paroxysmal 
ittacks,  and  sometimes  effect  a  cure.  The  same  fact  may  be  sttitcd  in  broad 
ni*  as  true  of  all  non-inalartal  mtcrmiUent  affections.  In  the  great  ma- 
only  of  such  cases,  unfortunately,  the  action  of  the  quinia  is  only  temporary. 
^any  controlling  power  is  soon  lost. 

Pirious  idiusynera?5ie3  exist  towards  quinia.     Pruf.  Kuramitsas  asserts 

bat  in  some  persons  it  causes  hsomaturia  {BuIL  TJdrap,^  xcvii.  53)  :  it  not 

krcry  rarely  causes  vesical  irritation,  and  it  is  said  that  in  some  pL'i)ple  {BriL 

^td.  Jour,,  W,,  1809  J  Berlin.  Klui.  WocL,  1877,  29^ ;  Fhihu  AM,  Timei, 

IG6)  a  few  grains  given  internally  suffice  to  produce  great  (udenia  of 

be   ace  and  limbs,  accompanied  with  a  pronounced  erythematous  rash,  in 

ome  cases  closely  resembling  that  of  scarlatina  {A^.  Y.  MaL  Record^  xxi. 

W27),  the  whole  subsiding  in  a  few  days  with  dci^quamation  of  the  cuticle* 

Local  Uge  of  Quinia, — The  effect  of  quinia  upon  the  lower  organisms  has 
suggested  it«  local  use  in  varloui  disorders  nnppoited  to  depend  upon  the  pree- 
pacc  of  such  entities-  Thus,  Dr.  Henke  (DeuUches  Archivfiir  Klin,  Med., 
1  xii.  p.  630),  finding  some  peculiar  motile  cella  in  the  sputa  of  whouphig* 
v^hf  employed  inhalations  of  quinia  with  asserted  good  results.  Dr.  Henke 
\  not,  however,  the  first  to  suggest  cither  this  fiingoid  pathology  of  whoop- 
ag-cciugh  or  the  use  of  quinia.  Prof  Binz  in  1870  (^American  Jaumcd  of 
%$i€trivM  and  Discatct  of  Wmurn^  iii.)  claimed  that  quinia  had  a  specifio 
itlioti  in  whooping-cough,  provided  it  was  given  in  large  doses  in  solution,  so 
\  In  come  in  contact  with  the  mucous  membrane  in  its  passage  through  the 
liarynx;  and  in  1S71  Letzerich  ( /6»V/.,  vol,  iv.  p.  761)  announced  that 
uping-cough  was  due  to  a  fungus  in  the  lung.  Prof.  Dawson  (I hid., 
iBT3)  has  confirmed  the  value  of  the  method  of  Prof.  Binj ;  but,  if  the  fun- 
theory  be — a8  I  do  not  believe — true,  the  plan  of  Henke  must  certainly 
!  Uie  better  one. 
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Again,  Hehnholtz  recommended  the  local  use  of  quinia  in  liay  fever^ 
believing  that  disease  to  be  dae  to  a  fungus,  and  much  testimony  has  been 
brought  forward  as  to  the  value  of  the  treatment.  A  weak,  tepid  solution 
(gr.  j  to  iii — fji),  as  nearly  neutral  as  possible,  should  be  freely  applied  by 
snuffing  it  up,  or,  better,  by  means  of  Thudichum's  douche.  If  the  value 
of  quinia  in  whooping-cough  and  in  hay  fever  be  established,  it  by  no  means 
follows  that  the  theory  which  originated  the  use  of  the  remedy  is  true.  The 
alkaloid  is  certainly  a  stimulant  to  the  mucous  membranes,  and  in  the  later 
stages  of  gonorrhcRa  the  topical  employment  of  its  solution  (gr.  v  to  x — T^i^ 
is  often  very  serviceable. 

Administration. — Owing  to  its  bitter  taste,  sulphate  of  quinia  is  gen- 
erally given  in  pill,  which  may  be  made  with  gum,  or  simply  by  adding  a  little 
sulphuric  acid  to  the  alkaloidal  salt  and  quickly  rubbing  up  the  pas^  mass 
into  pills  before  it  hardens.  Whenever  a  rapid  action  is  desired,  the  quinine 
should  be  given  in  powder,  or  in  solution  made  by  adding  a  drop  of  dilute 
sulphuric  acid  for  every  grain  of  the  salt.  In  the  use  of  pills  of  quinine, 
care  should  be  exercised  to  see  that  they  are  soft  and  fresh,  for  when  old 
and  hard  they  not  unfrequently  pass  through  the  bowels  unchanged.  The 
ready-made  "  sugar-coated"  pills  kept  in  the  shops  should  be  avoided,  as 
uncertain  in  their  action.  The  taste  of  the  powder  is  best  covered  by 
chocolate  or  by  liquorice. 

"When  sulphate  of  quinia  is  given  hypodermxcaUy  it  acts  with  much  greater 
promptness  and  apparently  with  greater  force  than  when  administered  by  the 
stomach.  Albertoni  and  Ciotto  (^BuU,  ThSrap.,  xc,  p.  403)  found  that 
when  they  injected  it  into  the  jugular  vein  it  failed  to  appear  in  the  bile, 
but  when  they  administered  it  by  the  mouth  it  was  freely  eliminated  with 
that  secretion.  Biliary  salts  of  quinia  are  so  insoluble  that  their  re-absorp- 
tion must  be  effected,  if  at  all,  very  slowly ;  hence  possibly  the  superior 
efficiency  of  the  hypodermic  method.  The  local  irritant  action  of  quinia, 
however,  forbids  its  hypodermic  employment,  except  in  cases  of  great  emer- 
gency. Given  in  this  way,  it  very  generally  produces  great  local  disturbance 
(abscesses,  ulcers,  etc.),  and  in  several  cases  has  caused  fatal  tetanus  (2>>n- 
don  Lancet^  1876,  i.).  When  it  is  so  given,  care  should  be  taken  to  have 
an  excess  of  acid  (tartaric — the  best)  in  the  solution,  to  prevent  precipitation 
of  the  quiuia  by  the  alkaline  juices  of  the  cellular  tissue.  The  hisidphate 
of  quinine  (^fjnininse.  BUnfphas^  U.S.)  is  .soluble  in  10  parts  of  water,  and 
should  be  preferred  for  hypodermic  use :  even  its  solution  should  be  acidu- 
lated. Ten  grains  of  quinine  injected  under  the  skin  are  probably  equivalent 
to  fifteen  grains  given  by  the  mouth. 

The  hydrohromate  of  quinine  {Quininx  Ift/drohromas,  U.S.)  is  soluble 
in  about  16  parts  of  water  and  in  3  parts  of  alcohol.  It  is  stated  that  a 
ten  per  cent,  solution  in  a  mixture  of  alcohol,  25  parts,  water,  75  parts,  is 
not  irritant  when  used  hypodermically. 
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The  lannate  ofqninia^  altliougli  not  officioiil^  has  been  UBcd  to  some  ex- 
tent, and  is  certainly  not  inefficient.  It  lias  the  great  advantage  of  not  being 
disagreeable  to  the  palate,  but  i^  lesH  active  and  less  certain  than  the  more 
soluble  8ftita  of  the  alkaloid^  and  is  also  much  Blower  in  its  operation.  If  given 
at  all,  it  sbcmld  be  Id  doses  one-third  greater  than  those  of  the  sulphate. 

QciNtDiH-»  Sulphas.  U-  8. — Sulfthatr.  uf  gmnidine  occurs  in  long, 
shining,  silkj^  acicular  crystals,  soluble  in  130  parts  of  water  at  62^  F.,  in 
JG  parts  at  212^  ;  readily  soluble  in  alcuhut,  nearly  insoluble  in  elher  It  ia 
f  basic  salt,  like  the  sulphate  of  rfuinia,  readily  taking  another  equivalent  of 
acid.  It  behaves  like  its  isomer  with  chlorine  and  ammonia,  but  is  dtiitin- 
gciitfhed  by  rotating  light  powerfully  to  the  right,  instead  of  moderately  to 
the  left.  It  prf)bably  closely  resembles  quinine  in  its  physiological  and  theni- 
peutio  properties,  and  is  an  efficient  antiperiodic ;  the  dose  is  about  one-third 
larger  than  that  of  quinine. 

I}frxim  quitiui,  s  brown,  amorphous  substance,  derived  from  ehinoidino,  is 
said  to  answer  all  the  tests  for  quinia  except  to  polarize  to  the  right.  It  \h 
probably  an  impure  quinidia. 

CINCHONIN^  SULPHAS— SULPHATE  OF   CINCHONINE.    U.S. 

The  pure  alkaloid  cinehonia  crystallizes  in  pri.sms  and  needles.  The  offici- 
OJiJ  gutphah'  of  cinehonia  is  in  short  oblique  pi  ianis  of  a  very  bitter  t:iste,  sol- 
uble in  fifty-four  parts  of  water,  more  freely  in  boilin^jr  water,  readily  soluble 
ta  ttleohfpL  From  \t&  solution  in  ehlorinc-water  it  is  precipitated  white  by 
Ainmoniii.  Bill's  test  for  it  consists  in  adding  the  ferrocyanide  of  jx>tassium 
in  slight  excess  to  it^  solution.  A  yellowish -white  curdy  precipitate  is  the 
result.  On  gently  heating,  this  redissolvcs,  but  is  again  deposited,  when  the 
liquid  cools,  as  abundant  golden-yellow  crystals. 

PjirsiOLOOiCAL  AcTFON. — The  physiological  action  of  cinehonia  is  similar 
but  less  powerfol  than  that  of  quinia.  Thus,  Oonzon  (quoted  by  Huse- 
nn)  bus  found  that  its  action  on  infiLsnriaand  on  f«innentation  is  similar  to 
but  weaker  than  that  of  its  sister  alkaloid,  and  that  on  the  movements  of  the 
wliiti*  b!ood-corj>usclc^  its  influence  seems  trjinslent.  llj^on  dogs,  according 
to  Bematjcik's  cacpcrimcnts,  the  lethal  dose  of  cinehoniti  is  to  that  of  quinia 
Its  5  is  to  4.  The  history  of  cinehonia  in  tlte  organism  appears,  therefore,  to 
be  parallel  with  that  of  quiniiu 

TtiKRArr.UTics. — As  an  {iiiti periodic,  cinehonia  exerts  a  similar  influcnco 
to  quintA,  but  is  probably  about  one-third  WL'akor  than  that  alkaloid,  and 
isiti£t  be  used  in  correspondingly  larger  dose.  I)r.  J.  B,  II  am  ikon  {loc.  eii.) 
nOirmsi  as  the  result  of  oxpeiimeut  that  cinehonia  as  a  prophyluctic  against 

•  Fcir  An  t-Uborato  dfioueiioa  of  the  thempoutio  ralu«  of  ibis  toJt,  ie«  Bvlhiin  d§ 
tAt^dimis,  r&Hi.  1873. 
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malaria  is  even  superior  to  quinia.     As  a  tonio  I  have  never  been  able  to 
perceive  that  oiDobonia  acts  differently  from  quinia. 

CiNCUONiDiNiB  Sulphas.  U.  S — Sulphate,  of  einchonidine  ooeurs  in 
white,  silky,  lustrous  needles  or  prii^ms,  odorless,  of  a  very  bitter  taste,  sol- 
uble in  100  parts  of  water,  freely  soluble  in  acidulated  solutions.  It  polar- 
izes to  the  lefl,  and  is  not  fluore-scent.  No  dose  studies  have  been  made  of 
the  physiological  action  of  the  einchonidine  salts,  but  it  is  probably  very 
similar  to  that  of  quinia.  Abundant  clinical  experience  has  shown  that  it  is 
a  reliable  tonio  and  antiperiodic,  apparently  equivalent  to  quinia  if  given  in 
doses  one-third  larger.  It  has  been  claimed  for  it  that  it  produces  less  dis- 
agreeable symptoms,  both  gastric  and  cerebral ;  but  Dr.  Rafferty,  who  has 
administered  three  hundred  ounces  of  the  sulphate,  affirms  that  it  is  more 
apt  to  cause  nausea  and  vomiting  than  is  quinine. 

Chinoidinum.  U.S. — Chtnoidm,  or  Quxnoidin^  is  a  blackish  substance, 
with  an  almost  resinous  fracture,  which  is  obtained  by  the  evaporation  of 
the  mother-liquor  after  the  crystallization  of  the  alkaloids  out  of  it.  This 
substance  contains  probably  amorphous  quinine  and  cinchonine,  besides 
quinidine  and  einchonidine.  It  is  an  excellent  tonio  and  antiperiodic,  and, 
on  account  of  its  cheapness,  is  largely  used  in  some  of  the  eleemosynary 
institutions  of  this  city.  It  should  be  administered  in  about  double  the 
dose  of  quinine,  and  is  most  efficient  in  solution,  but,  on  account  of  its  taste, 
is  often  given  in  pills.  Its  solution  should  be  made  with  acetic  acid  and 
water,  aromatics  being  freely  added,  as  it  is  apt  to  cause  nausea. 

The  U.  S.  Pharmacopoeia  recognizes  for  use  as  a  tonic  an  infusion  of  bark 
(^Infusum  Cinchonse — 1  to  16.6),  dose,  a  wineglassful ;  a  tincture  of  the 
yellow  bark  (  Tinctura  Cinclionse — 1  to  5),  dose,  one  to  two  teaspoonfuls ;  a 
compound  tincture  ( Tinctura  Cinchonx  Composita — Ruxham's  Tincture)^ 
which,  as  a  tonic,  is  the  best  preparation  of  the  bark,  and  b  a  very  elegant 
remedy  in  convalescence,  in  doses  of  one  tcaspoonful  to  a  tablespoonful ;  and 
also  a  fluid  extract  and  a  solid  extract  (^Extractum  Ctnchonx  Fluidum  and 
Extract um  Cinchonas)  y  the  doses  of  which  are  five  to  fifteen  drops  or  grains 
respectively. 

AOIDUM  PIOEUM*-PIOEIO  ACID. 

Picric  or  Carhazotic  Acid  is  not  officinal,  but  has  been  used  to  some  ex- 
tent in  medicine.  It  occurs  in  pale,  yellow,  shining  scales,  but  is  employed  by 
the  therapeutist  only  in  the  form  of  a  salt,  on  account  of  the  deleterious 
influence  of  the  pure  acid  on  the  gastric . mucous  membrane:  the  picratc 

*  Piorio  Acid  does  not  really  belong  in  this  chapter,  but,  as  it  has  attracted  most  atteD* 
tion  as  an  antiperiodic,  in  the  ignorance  which  exists  as  to  its  physiological  action,  I  have 
Introduced  it. 
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of  potaasiiuii,  of  sodinin,  or  of  ammonium  may  be  ijused ;  but  the  lost  is  the 
one  generally  chosen. 

Phtsioloqioal  Action. — ^The  only  detailed  study  of  picric  acid  known 
to  me  is  that  of  Dr.  W.  Erb  (Die  PUerinmure,  Wiiraburg,  1865).  This 
obeenrer  found  that  the  daily  use  of  a  grain  (for  ninety  days)  of  a  picrate  pro- 
duced, in  a  rabbit,  yellowness  of  the  conjunctiva,  of  the  inner  surface  of  the  ear, 
and  of  the  urine,  with  an  occasional  slight  diarrhoea  and  great  loss  of  weight. 
wiUiout  any  elevation  of  temperature.  After  a  time  the  animal  seemed  to  grow 
accustomed  to  the  remedy,  so  as  to  regain  in  great  measure  its  flesh.  Three 
grains  a  day  caused,  in  about  two  weeks,  the  death  of  the  rabbit  with  symp- 
toms of  inanition.  All  the  tissues,  except  the  nervous,  were  stained  of  an  in- 
tense reddish-yellow  color,  as  was  also  the  urine.  Eight  grains  produced  fidling 
temperature,  weakness,  diarrhoea,  collapse,  and  death,  sometimes  preceded  by 
tremblings  and  even  convulsions,  in  about  twenty-three  hours.  Most  of  the 
tissues  were  stained  yellowish-red.  The  most  remarkable  physiological  effect 
of  the  poison  occurred  in  the  blood.  The  blood  of  animals  slowly  killed  by 
%  picntte  was  of  a  dirty-brown  color,  with  distinct  nuclei  both  in  the  red 
Uood-disks  and  floating  fVee  in  the  serum.  M.  Erb  found  that  this  alteration 
in  the  corpuscles  occurred  during  life  and  was  accompanied  by  a  decided  in- 
crease in  the  number  of  the  white  corpuscles.  These  alterations  in  the  blood 
were  apparently  the  cause  of  death,  and  seem  to  have  been  due,  so  far  at 
kisst  as  concerned  the  red  disks,  to  a  direct  action  of  the  poison  upon  the  blood ; 
for  Erb  found  that  identical  or  very  similar  alterations  occurred  in  these  cor- 
puscles when  the  blood  was  mixed  with  the  picrate  of  sodium  outside  of  the 
body. 

Erb  found  picric  acid  to  act  on  man  as  on  the  lower  animals.  Twenty-four 
hours  after  the  ingestion  of  fifteen  grains  of  it  the  yellow  color  was  very  plain 
in  the  conjunctiva,  the  skin,  and  the  urine.  The  temperature  was  not  ele- 
vated, and  gastric  disturbance  was  usually  absent,  but  sometimes  it  was  severe. 
As  with  animals,  so  in  man,  picric  acid  was  found  abundantly  in  the  urine. 

Pro£  Binx  (  Virchows  Archtv,  Bd.  xlvi.  p.  130)  has  found  that  picric 
add  exerts  upon  the  infusoria  an  influence  similar  to,  but  much  feebler  than, 
that  of  quinia. 

Therapeutics. — The  carbazotate  of  ammonium  has  been  strongly  recom- 
mended by  various  authorities  in  malarial  disorders;  but  in  the  experiments 
of  Erb  the  result  was  so  n^^ive  that  the  possession  of  any  antiporiodio 
powers  by  the  drug  is  doubtful.'*'  As  an  anthelmintic^  the  picrate  has  also 
been  coDunended ;  but  Erb  found  it  powerlci^s  in  cases  of  tmiia^  and  for  the 
destruction  of  the  round-worm  and  thread-worm  there  is  an  abundance  of 
safer  and  even  more  efficient  remedies.  A  matter  of  the  gravest  importance 
is  the  asserted  efficiency  of  the  remedy  in  trichiniasis,     Erb  has  produced 

•  Confiilt  Drut9ehe9  Klimkf  1855,  No.  40;  Medical  Timet  and  Gnzettey  Sept  1862;  Nevi 
Btmediet,  1873;  Gazette  dee  H6pitauje,  x\y.  p.  116;   Ohio  Medical  Ilecorder,  1877. 
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slow  poisoning  with  a  picrate  in  rabbits  which  had  been  fed  upon  affected 
meat,  and,  on  examining  their  bodies  after  death,  found  the  trichina  every- 
where, even  in  the  walls  of  the  intestines,  in  very  active  life.  On  the  whole, 
the  testimony  so  £ir  seems  to  indicate  that  picric  acid  has  no  value  as  a  thera- 
peutic agent.  Erb  affirms  that  in  robust  adults  from  nine  to  fifteen  grains 
a  day  may  be  given  for  a  long  dme  with  safety ;  but  I  would  fear  the  effects 
of  more  than  half  that  quantity, 

AROMATICS. 

There  are  certain  remedies  usually  spoken  of  in  treatises  on  Materia  Medica 
under  the  general  head  of  tonics,  which  might  more  properly  be  considered 
local  stimulants,  acting,  as  employed  in  medicine,  upon  the  alimentary  canal. 
These  are  the  so-called  aromatics,  substances  dependent  for  their  virtues  upon 
the  presence  of  a  volatile  oil. 

The  volatile  oils  are  essentially  local  irritants,  causing  when  taken  into  the 
mouth  intense  burning  pain ;  when  confined  upon  the  skin,  rubefaction,  blis- 
tering, and  finally,  if  the  contact  be  very  prolonged,  more  destructive  changes. 
Internally,  taken  in  very  large  doses,  they  cause  burning  pain  in  the  stomach, 
increased  activity  of  the  circulation,  and  a  species  of  intoxication.  In  suffi- 
ciently large  quantities  they  are  irritant  narcotic  poisons.  When  administered 
in  therapeutic  doses  they  act  almost  exclusively  upon  the  alimentary  canal. 
As  compared  with  that  of  the  simple  bitters,  their  influence  is  more  powerful 
and  more  transient.  They  do  not  permanently  increase  the  digestive  power, 
but  simply  increase  action  for  the  time  being.  They  are  employed  chiefly 
— to  give  pungency  to  bitter  tonics ;  as  carminatives,  to  stimulate  the  intes- 
tines to  contract  upon  and  expel  flatus ;  to  prevent  the  griping  of  purgatives  ; 
to  disguise  the  taste  of  medicines,  and  to  render  nauseating  drugs  acceptable 
to  the  stomach  ;  to  act  as  condiments,  and  aid  in  the  digestion  of  the  food. 

Injected  into  the  circulation,  the  volatile  oils  lower  the  blood-pressure  by 
depressing  the  heart's  action,  and  even  in  comparatively  small  doses  may 
cause  immediate  diastolic  arrest.  In  this  respect  oil  of  cloves  is  one  of 
the  most  powerful.  The  heart-action  is  undoubtedly  direct  and  upon  the 
heart  itself:  other  muscular  structures  would  seem  to  be  similarly  affected, 
as  H.  Kobert  has  found  that  the  oil  of  mace  directly  lowers  muscular  excita- 
bility {Arch.f,  Exp,  Path,  und  Therap.,  xv.  22). 

Some  of  the  tonic  drugs  containing  a  volatile  oil  also  have  in  them  a  bitter 
principle  which  modifies  their  action.  Such  drugs  may  be  known  as  armnatic 
bittern;  as  bitters  they  arc  less  powerful  than  such  dnigs  as  quassia,  and  are 
especially  indicated  where  the  stomach  is  delicate  and  easily  nauseated. 

Inflammation  of  the  stomach  or  bowels  is  the  chief  contra-iii3ication  to 
the  use  of  aromatics.  Unlike  the  simple  bitters,  they  are  often  very  useful 
in  diarrhcca  of  nervous  irritability  or  of  relaxation,  when  no  decided  inflam- 
mation exists. 
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There  is  one  pmpeny  which  is  pruhubly  eoamioti  Ui  all  tlie  iirumutic  oils, 
ojttd  whjeh  njuy  tlierefore  be  alluded  lo  at  this  place  with  propriety, — viz.,  the 
power  of  producinj^  loenl  tinoostliesia*  In  China  the  oil  of  peppermint  has 
lonj*  been  used  lucally  in  lieural^a;  and  my  own  experience  with  our  native 
oil  \b  in  accord  with  that  of  Dr.  A.  Wright  {London  Lancet^  1874,  it ; 
0€ef  *lao,  Gaz,  Mid,^  1874)  in  finding  it  efficient  in  ueuralcj^a  and  subacute 
rliaiiQsaiis ui.  A  rag  soaked  with  it  should  be  laid  upun  the  part,  and  wheu 
die  burning  is  no  longer  endurable  cosmoline  applied.  The  power  of  oil 
of  cloves  in  benumbing  seneilivc  dentine  or  exposed  nerve-pulp  is  well  known. 
Altogether,  the  subject  offers  an  iuvitiog  field  for  investigation. 

AROMATIC  BiriERS. 

AKTHEMIS.  TJ.S -CHAMOMILE, 
Roman  or  true  Clitimomile.  is  the  dried  fluwers  (*f  Aiif  hemis  nobilis,  a  com* 
poiJte  of  Europe.  They  are  soiuctimcs  single^  souietiineti  double.  The  single 
are  mon?  iironiutie  than  the  double  florets.  Chamomile  contains  a  bluish  or 
sumctlmes  grceuiah  volatile  oil,  a  bitter  principle,  and  a  small  amount  of 
laaiiiu.  Matricaria  or  German  Cfhumomik  is  the  flowers  of  JMatriearia 
QiHimiiuina,  which  are  decidedly  smaller  than  those  of  the  ordinaiy  chamo- 
mile^ and  have  a  htrongcr,  less  agreeable  f>dor  and  taste.  Their  volatile  oil  is 
very  similar  to  thiit  of  chamomile. 

Therapeutics. — An  excellent  stimulant  tonic;  eaf>ecialty  useftil  in  con- 
Vide^cence.  The  dose  of  the  inftiMon  {Itt/ti^uni  AiUhemidii^^ii&  to  Ojj 
la  oiiii  to  two  wineglassfuJs  before  meals. 

Skrpkntaria.  U.  S. —  Virginia  snake  root  is  the  root  of  Aristolochia 
Bcrp**ntiiria  iind  of  A.  reticulata,  small  herbal  plants  of  tl»e  United  States. 
It  occurs  as  fine  brittle  rootlets  attached  to  a  smiill  head,  of  a  camphuraceous 
odor  and  taste,  and  contains  a  volatile  oil^  a  yellow ish-^reen  rcsin,  and  a 
bitter  principle.  It  is  an  elegant  stimulant  tonic,  especially  ui^eful  i\n  an 
adjuvant  to  more  powerful  bitters*  In  overdose  it  h  mild  to  cause  vomiting, 
and  even  purging.  The  done  of  the  line/ are  (Tinciura  Strpentarist^X  to 
10,  U.  S,)  is  one  to  two  fluidrachras;  of  i\iQ  Jiuid  extract  {Extractum  Ser* 
jptftiarm  /7»iViiiwi,  U.  S,)|  twenty  drops. 

Cascarilla,  U.S.,  is  the  bark  of  Croton  Eleuteria,  a  shrub  growing  in 
til**  Wi»t  Indies.  This  bark  occurs  in  (juills  or  roiled  pieces,  and  is  to  be  dis* 
linguishcd  by  its  outer  grayish  and  inner  deep -chocolate  surface,  by  its  spicy 
titter  lasto,  and  the  plcitsant  mu«k-likc  odor  which  it  gives  whilst  burning. 
It  contains  tannin,  volatile  oil,  and  cusciunlltn,  a  neutral,  bitter^  cryHtallizahle 
principlt:.  It«  iherapeuuc  action  is  very  similar  to  that  of  serpentaria.  The 
doee  of  tlie  in/mion.  {hfmum  Coicarillm — Jt  to  Oj)  is  a  wineglassful 
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TRUE  AROMATICS. 

OiNNAMOHUM.  U.  S. —  Cinftamon  is  the  bark  of  Cinnamomum  Zeylanicum. 
a  native  of  Ceylon,  and  of  C.  aromaticum,  growing  in  China.  The  finest 
variety  of  cinnamon,  that  fVom  Ceylon,  occurs  in  long,  closely-packed  quills  of 
a  thin,  very  aromatic  bark.  Cassia  Barkj  or  Chinese  Cinnamcm,  is  coarser, 
more  broken,  and  less  aromatic.  Both  variedes  contain  tannic  acid  and  a  yd- 
lowish  volatile  ail  (  Oleum  Ctnnamamt,  U.  S.),  which  on  account  of  ite  great 
fragrance  and  very  pleasant  taste  is  largely  used,  in  doses  of  from  one  to 
three  drops,  as  an  adjuvant,  or  to  disguise  the  flavor  of  less  agreeable  drugs. 
Cinnamon  water  (Aquu  Cinnamomi — f^ss  to  Oij,  U.S.)  is  used  solely  as  a 
vehicle.  The  spirit  of  cinnamon  (Spiritns  Cinnamomi — oil  1  to  10,  U.  S.) 
is  administered  in  doses  of  half  a  fluidrachm;  the  tincture  (^Tinctura  Cinnor 
momi — 1  to  10,  U.  S.)  in  doses  of  one  to  two  fluidrachms. 

Fnlvis  Aromatums.  U.S. — Aromatic  Poucder  (cinnamon,  ginger,  carda- 
mom, uutniegs).   An  elegant  carminative  powder;  dose,  ten  to  twenty  grains. 

Caryophyllus.  U.  S. — Cloves  are  the  unexpanded  flowers  of  Caryophyllua 
aroniaticus,  a  tree  growing  in  the  Molucca  Islands.  This  aromatic,  largely 
used  as  a  spice,  contains  an  exceedingly  pungent  volatile  oil,  officinal  as 
Oleum  Caryophylli,  This  is  a  yellowish  oil,  becoming  dark  by  age,  which, 
besides  being  used  as  a  carminative  and  aromatic,  is  frequently  employed 
to  benumb  sensitive  dentine,  or  even  exposed  pulp,  in  caries  of  the  teeth. 
Dropped  on  a  piece  of  cotton  and  placed  in  the  cavity,  it  will  very  frequently 
cure  toothache.  Dose,  one  to  two  drops.  The  infusion^  or  clove  tea  (^In/usum 
CaryophyUi — 5ii  ^o  Oj),  is  made  with  boiling  water;  the  dose  is  a  wine- 
glassful. 

Myristica.  U.  S. — Nutmeg  is  the  kernel  of  the  fruit  of  Myristica  mos*- 
chata,  a  tree  inhabiting  the  Molucca  Islands.  The  nutmeg  contains  both  a 
fixed  and  a  volutilc  oil.  Mace  ( Macis^  U.  S.  P.)  is  the  arillus  or  outer  imper- 
fect supernumerary  coating  of  the  seed.  It  contains  a  volatile  oil  identical 
with  that  of  the  nutmeg.  The  nutmeg  is  possessed  of  narcotic  power,  and 
it  is  said  that  oue  or  two  when  taken  will  produce  a  dreamy,  half-uncon- 
scious condition.  I  have  found  that  injected  into  the  juguhir  vein  the  vola- 
tile oil  produces  in  the  lower  animals  profound  narcosis  with  abolition  of  all 
reflexes,  and,  finally,  death  from  paralysis  of  the  respiratory  centres.  The 
dose  of  the  volatile  oil  (^Oleum  Myristicm^  U.  S.)  is  from  two  to  five  drops. 

PiMENTA.  U.  S. — Pimento,  or  Allspice,  is  the  unripe  berries  of  the  Eugenia 
Pimenta,  a  tree,  native  of  the  West  Indies.  It  contains  a  green  fixed  oil  and 
a  volatile  oil  {Oleum  Pimentse,  U.  S.),  tlie  dose  of  which  is  two  to  five  drops. 

Cardauomum.  U.S. —  Cardamoms  are  the  fruit  of  the  Elettaria  Cardar 
momum,  which  grows  in  the  East  Indies.  They  consist  of  tough,  seemingly 
fibrous,  generally  more  or  less  triangular  capsules,  containing  a  number  of 
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Alf  Imrdf  vety  aronuitic  seeib.    The  capsule  is  itself  dry  and  ta^tisless.    In 
RineTce  cardainoiiis  atx?  divided  into   three  varieties,  according  to  their 
AcconHng  to  Troniirisdorf,  tho  gecd-s  contain,  besides  10.4  |>er  cent. 
'  fixed  oil,  4.6  fKT  cent  of  a  colorless,  highly  aromaticj  volatiJe  oil.     Car- 
damom  is  a  very  grateful  arctmatic,  much  le^  stimulating  and  hcatiug  than 
DQ8t  of  the  otliur  substaoccs  of  itd  class.     The  duse  of  the  ttncturt^  ( ISnc- 
CarJnmftmi — 1  to  G.<>,  U.S.)  ib  half  a  flnkimehm,     The  compound 
ncturt  (  Tinctura  Cardaniomi  Q/mp^wttn,  U,8.)  is  a  very  elej^^uit  addition 
i  or  vehicle  for,  tonic  medicines ;  doac,  one  to  two  fluidraehnis, 

ZiNorBKft.  U.S. —  Ginger  is  the  dried  rhizome  or  root-sto<:k  of  the  Zin- 
jibcr  ofiieiuale,  growing  in  the  East  and  West  Indies.  Green  Ginger  is  the 
Vc«/i  rhiakjiue.  The  Bhitk  Ginger  \&  the  root^tock  dried  with  the  epidermis 
the  Whit^  or  Jtunaica  Gintjcr  is  the  same,  deprived  of  its  epidemiiii. 
fresher  ginger  is,  the  greater  is  its  power,  and  by  time  and  exposure  it 
ome^s  eompletely  inert.  Its  active  principles  are  a  soft^  acrid,  aromatic 
jitt,  and  a  yellow  volatile  oil.  Ginger  is  much  used  in  domestic  medicine 
s  a  stimulant  carminative  in  colic  ;  given  in  hot  water,  it  is  also  used  as  a 
odorific  and  stimulant  in  the  pain  due  to  midilvnlj/'mppressed  menstntfition. 
It  IS  often  added  with  udvunUige  lo  other  remedies  in  dtftfjKpsia,  The  «yr'</) 
frupiis  Zlngihr^rin^  U.  S>)  is  used  ooly  us  a  cordial  drink  or  vehicle,  lu 
cs  of  frum  half  a  fluidounce  to  a  finidounee.  The  tincture  (  Tittcfura 
^dn^heru — I  to  5,  U.  S.)  is  the  most  eommouly  employed  ;  the  dose  Is  half 
tteuspooDful  to  a  teaspoonful.  The  dose  of  th^Jlidd  extract  {^Extradum 
^dngiltcri^  Fluidmn^  U.S.)  is  ten  drops.  The  olcaregin  (^Oleorcsina  Zingi- 
jf  U-  B.)  is  employed  as  a  stimulant  addition  to  tonic  pills  ;  the  dose  is 
half  a  minim  to  two  minima. 
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PiPEft.  U,  S. — Black  Pepper  is  the  unripe  berries  of  the  Piper  nigrum,  a 
vioe-like  plant  growing  in  the  Eas^l  Indies.     White  Pepper  is  the  ripe 
eft,  stripped  of  their  skin  and  dried.    It  is  much  inferior  to  the  ordinary 
^y.     The  active  principles  (^f  black  pepper  are  a  soil  acrid  resin,  a  pun- 
fiery,  volatile  oil,  and  pi  peri  n. 
In  181!)  Oersted  discovered  Piprrin  {Ptptrlna^  U.S.),  which  crystallizes 
»rless,  ^lt>tening,  four-fiided,  truncated  prisms,  of  a  neutral  reaction,  but 
lie  of  combining  with  acids  to  form  salts.     When  pure  it  is  tasteless;  hnt 
commonly  it  has  a  burning  taste,  due  to  the  presence  of  some  of  the 
le  oil  of  pepper.     Tiic  f>os»ecssion  of  very  active  antiperiodic  proper- 
*  hail  bf^eu  claimed  for  pifKirin,  and  it  was  for  a  time  employed  in  intcr^ 
Utent  fever;  hut  it  luks  fallen  into  complctG  disuse.     The  dose  as  an  anti- 
odio  is  four  grains  reiieatcd  once  or  twice  during  the  inten^al  between  the 
pan>X}'sms.     According  to  tho  observntions  of  Prof  11.  Krouecker  and  of 
llerr  Flicas,  piperin  in  the  frog  paralyzes  the  peripheral  ends  of  the  bciiwry 
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nerves  (Archiv  /Ur  Physiologie^  Leipzig,  1882,  p.  111).  Pepper  is  verj 
largely  used  as  a  condimeDt ;  but,  as  its  taste  is  more  hot  than  aromatic,  it 
is  rarely  used  iDternally  iu  medicine,  except  as  an  addition  to  simple  bitten 
or  to  antiperiodics,  generally  in  the  form  of  the  officinal  oleoresin  (  Oleorenna 
Piperis),  the  dose  of  which  is-  a  minim.  In  atonic  dyspepsia  the  latter 
preparation  is  an  excellent  adjuvant  to  tonic  pills. 

Capsicum.  U.S. — The  U.S.  Pharmacopoeia  now  recognizes  only  the 
small,  less  than  an  inch  long,  very  fiery  fruit  of  Capsicum  fastigiatum,  the 
African  Peppery  or  Chillies,  The  large,  bright  red,  conical  or  ovate,  com- 
paratively mild  peppers  of  the  market  are  from  C.  annuum  ;  they  are  some- 
times known  as  West  India  peppers.  Capsicum  contains  as  its  active  prin- 
ciple an  exceedingly  acrid  oleoresin.  The  name  of  Cupsicin  has  been  applied 
by  dififercnt  observers  to  the  oil,  to  the  resin,  and  to  their  combination,  but 
should,  I  think,  be  dropped,  as  having  no  definite  meaning. 

Capsicum  is  a  very  powerful  local  irritant,  its  oleoresin  when  applied  to  the 
skin  producing  in  a  very  few  minutes  intense  pain  and  redness,  and  finally 
destroying  the  cuticle.  In  the  alimentary  canal  it  acts  in  a  similar  manner: 
thus,  moderate  doses  produce  merely  a  pleasant  feeling  of  warmth  in  the 
stomach,  whilst  overdoses  may  cause  gastro-intestinal  inflammation,  with 
severe  pain  as  well  as  vomiting  and  purging.  The  chief  use  of  Cayenne 
Pepper  is  as  a  condunent ;  yet  it  is  often  added  with  advantage  to  tonic  pills 
to  increase  their  immediate  action  on  the  stomach.  When  there  is  habitual 
feeble  digestion,  with  flatulence,  its  free  use  on  food  may  do  good.  In  ady- 
namic disease^  especially  as  occurring  among  drunkards^  capsicum  is  ofleit 
very  useful  by  stimulating  the  stomach  up  to  the  point  of  digesting  food. 
Locally^  either  as  the  diluted  tincture  in  a  gargle,  or  applied  in  powder  or 
tincture  by  means  of  a  swab,  it  is  useful  in  severe  tonsillitis^  especially  in 
that  accompanying  scarlet  fever. 

Administration. — The  dose  of  capsicum  is  four  to  five  grains  in  pill 
form  ;  of  the  officinal  Oleoresina  Capsici^  which  is  to  be  preferred  on  account 
of  its  lesser  bulk,  from  half  a  grain  to  one  grain.  The  infusion  (^Infusum 
Capsici — 5ss  to  Oj)  is  used  as  a  gargle.  The  tincture  {Tinctiira  Capsici 
— 1  to  20,  U.S.)  is  employed  locally,  and  is  sometimes  administered  in 
half-fluidrachm  doses  to  drunkards  {Extractum  Capsici  Fluidum^  U.  S.). 

Oleum  Cajuputi.  U.  S. — The  Oil  of  Cajeput  is  obtained  from  the  leaves 
of  the  Melaleuca  Cajuputi,  a  tree  growing  in  the  Molucca  Islands.  This  vola- 
tile oil  is  of  a  green  color,  peculiar  fragrant  odor,  and  burning,  camphoraceous 
taste.  It  is  not  very  irritating  to  the  skin,  and  is  exceedingly  destructive  to 
low  forms  of  life,  and  consequently  has  been  used  as  a  parasiticide  externally, 
and  even  internally  against  the  Ascarides.  I  have  never  used  it  except  as  a 
carminative  and  aromatic  stimulant  in  cases  of  intestinal  pain  and  spasm, 
and  in  serous  diarrhoea.    When  employed  in  these  affections  in  combination 
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with  cblurufurm,  camphor,  and  opiuiii^  it  is  vcrj  cfiieient  As  a  countcr-irri- 
UaC,  It  litui  been  nst^d  in  rlwumatisni;  as  a  stimuknt  to  the  skin,  in  psoriam\ 
U€He  rtmiceu^  und  pityrituU,    The  dose  internally  h  from  ten  to  fifteen  drops. 

AUKANTtI  AmABI  CoitTEX — BiTTER  OrANOE  PeEL,  U.  S.— They?M*c/ 
extract  ( Extract  urn  Aurnniti  Amari  Fiut'dum^  U.S.)  and  the  titiditre 
(Tuieiurtt  Aaranfii  Atnart)  muy  be  ^iviin  respectively  in  doses  of  twenly 
mioimaatid  a  fluidrachm.  AiJRANTii  DuLCis  Cortex — Sweet  Orange 
Pekl,  U*  S. — Of  the  synip  (Syrupus  Aurant{i\  U.  S/)  the  dose  is  a  dessert- 
^pooDful,  of  the  tiucfitrf  {Tiruiura  AnntrUn  Dulcts^  U.S.)  u  teaspoonful, 
Th«  orange  peels  are  tfiemselves  scarcely  medicinal,  but  are  o^uinal  os  af- 
fordiDg  prepanitions  much  used  as  vehicles.  LiMONis  Cortex,  U.S.,  or 
Lemou  Peel  {^Spirit u a  Limonis^  U.S.),  is  also  used  for  flavoring  purposes. 

AcUAXTII  Flores. — The  flowers  of  the  orange  are  ofEcitial  for  the 
pff^eparaliou  of  the  Orange  Floicer  Water — Atpta  Aurantii  Fiorum^  U.S. — - 
which  in  o^ni  m  an  elegant  vehicle,  free  from  medicinal  properties. 

Tlie  fniils  of  the  fullowitig  uinbclhrurous  plants,  Ftcniculum  vulgare, 
Curum  Carui,  Coriandrum  sativum,  Pimpinella  Anisum,  are  ofiicinal  under 
the  retipcetiye  munea  of  Fa^niculum  (Fennei)^  Girtmi  (Caraway),  Corian- 
drum (  Corifiiithr)^  Atns$tm  ( A  nine).  They  all  depend  for  their  virtues  upon 
vcilafil*;!  oils  which  are  ofBciual  Tlie  Oil  of  Auii^e  of  couiiihtcc  is  ehieflj 
tU<!  product  of  a  Chinese  tree,  the  Ulieitim  Anisatum,  or  Sttir  Anise,  from 
whose  five-  to  ten-rayed  capsular  fiiiit  it  is  obtained  by  distillation.  The 
Atptn  Firntculi  and  Spirit un  Anm  are  officinal  All  of  these  fruits  and  their 
preparations  may  be  used  as  carminatives  and  stomaehies. 

The  herbal  portions  of  Uie  following  mints  are  oflSeinjd :  Lavandula  vem, 
Bosnuuinus  officinalis,  Salvia  offieitudis,  Mentha  piperita,  Mentha  viridis, 
MeJIssa  officinalis,  Tlicy  are  respectively  known  as  Lavender  {Lnmndula\ 
Rimemary  {Rfjmiarinus)^  Sage  (Salvia),  Peppermint  (Mentha  Piperita)^ 
Spefirmint  {Mentha  Viridin),  and  Halm  (i/e*/i*«*a),  Tlie  most  important 
preftarattons  of  tliein  iire  as  follows:  Spiritus  Ijavandnlse  Composite — 
fXmpound  Spirit  of  Lavender^  a  ver)'  clej;j;imt  and  ajrreeable  stomachic  and 
Ctirdial ;  dose,  a  flutdrachm  to  half  a  fluidounce,  Aqna  Mmthse  Piperitst — 
Prpperminf  W^jtcr^im^  A^pta  Mentha  Viridis — Spvarmiftf  ltV(/rr,  both  very 
fl^jucntly  used  na  vehielcj*.  Spiriftts  Mentlim  Viridi»  and  Spirit ug  Matthm 
P$^»rrUm — Essence  of  SpearmiiU  and  Essence  of  Peppermint,  used  ua  car- 
iDiii»ttV66,  in  doses  of  from  ten  to  twenty  drops.     The  oils  of  lavender,* 


•  MM.  Movulo  And  BruyUot  b»vo  utodied  to  game  extent  the  pbjiiologiGiil  ftctlon  of 
ili«  oil*  or  liktcndcr«  rQeciQiLry,  uiAT^joram,  ikud  A»pw  {Liit<a»dHta  iifnea  L.)  {DhU,  Arad^ 
Mo^.  M/iL  Brux*iU*f  1879,  55S},  Iq  froge  thcjr  cau^e  genemtly  (>»ral)i<is  wUh  lu«»  of 
r«(lex  fl«tivitj,  the  niu«ulet  being  intact,  And  the  sentitive  nerTouii  Hppnriitua  Hffectcd 
hmt^rm  tho  motor,  Upoii  the  higher  atiiiuajj  n  eitnilAr  effect  waa  produced,  except  that 
«ril4iif  romtoArj  oiiuc«d  epU«ptiforin  convoliioat. 
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rosemary,  peppormiiit,  and  spcarmiDt  are  also  officinal,  and  may  be  used  in 
doses  of  At)m  three  to  ten  drops  as  carminatives.     Sage  contains  tannin. 

The  volatile  Oil  of  Gaultheria  ( Oleum  Gaultherm,  U.  S.)  is  used  for 
flavoring  purposes.  Calanituty  the  rhizome  of  the  Acorus  Calamus,  also 
contains  a  volatile  oil,  and  its  infusion  is  sometimes  used  as  a  carminative. 

EUCALYPTUS  GLOBULUS.    U.S. 

The  Eucalyptus  globulus"*"  is  a  large  tree,  native  of  Australia.  The  leaves, 
which  are  alone  officinal,  contain,  besides  tannic  acid,  a  volatile  oil,  which, 
when  pure,  is  nearly  colorless,  of  a  warm  mint-like  taste,  with  a  bitter  after- 
taste, and  a  very  peculiar  mint-like  odor.  It  is  freely  soluble  in  ether,  alcohol, 
and  the  fatty  oils,  and  is  obtained  by  distillation  or  by  acting  on  the  leaves 
with  ether.  It  does  not  undergo  oxidation  into  a  resinous  mass  on  exposure 
to  the  air,  and  is  remarkable  for  its  power  of  resisting  the  influence  of  con- 
centrated sulphuric  acid.  It  has  been  affirmed  that  the  leaves  of  Eucalyptus 
contain  also  an  alkaloid ;  but  Rabuteau  {Bulletin  TtUrap.y  Ixxxiii.  549)  has 
fairly  demonstrated  that  this  is  an  error.  All  the  virtues  of  the  remedy 
probably  reside  in  the  volatile  oil,  which  is  in  greatest  abundance  in  the 
leaves.  According  to  the  researches  of  Stanislas  Martin  (Bulletin  TMrap,, 
Ixxxiii.  453),  the  oil  is  entirely  absent  from  the  bark  of  plants  grown  in 
Southern  France  and  Corsica,  but  exists  in  that  from  Australia  and  Algeria. 

Physiological  Action. — Locally,  the  oil  of  Eucalyptus  acts  as  a  de- 
cided but  not  very  intense  irritant,  and  the  first  efiect  of  large  doses  is 
burning  in  the  mouth  and  fauces,  with  increased  secretion  of  saliva,  followed 
very  soon  by  a  feeling  of  warmth  in  the  stomach. 

The  general  efl*ect  of  the  same  dose  of  the  oil  appears  to  vary  considerably 

*  Attention  wa«  first  called  bj  Labillardidre  to  the  value  of  the  Euoaljptua  globulus  in 
1792,  but  it  was  not  until  1860  that  M.  Kamel  commenoed  the  culture  of  the  tree  in  Paris 
and  induced  the  Prefect  of  the  Seine  to  order  its  culiivation  on  a  large  scale.  Since  that 
time  it  has  been  largely  introduced  into  Europe,  Algeria,  South  Africa,  and  California, 
and  in  some  of  these  countries  planted  forests  are  now  growing  and  spreading.  Tho  tree 
is  remarkable  for  combining  extreme  hardness  of  wood  with  a  rapidity  of  growth  as- 
serted to  be  about  five  times  that  of  our  ordinary  trees;  it  is  even  affirmed  that  shingles 
made  of  it  are  fire-proof.  Its  capability  for  absorbing  and  evaporating  water  is  also 
extraordinary,  and  to  it  has  been  attributed  the  freedom  of  Australia  from  malarial  cli- 
matic influences.  Indeed,  it  is  stated  that  a  tree  will  evaporate  ten  times  its  weight  of 
water  in  twenty-four  hours,  and  numerous  examples  are  given  in  which  swamps  in  Europe 
and  Algeria  have  been  rapidly  converted  by  it  into  dry  ground.  It  is  believed  to  destroy 
malaria  not  only  by  draining  the  soil,  but  also  by  yielding  balsamic  exudations  to  tbe  air: 
however  this  may  be,  there  is  at  present  very  strong  evidence  as  to  its  power  of  rendering 
infected  districts  healthy.  As,  however,  the  oonsideration  of  this  belongs  to  the  subject 
of  hygiene  rather  than  of  therapeutics,  the  reader  is  referred  for  detailed  information  to 
the  following  memoirs:  Regulus  Carlotti,  L* Eucalyptiiat  ton  Rang parmi  let  Agentt  de  la 
Matiire  MidicaUf  Ajaccio,  1872;  M.  Gimbert,  L* Eucalyptti*  Globulutf  ton  Importance  en 
Agricnltnrty  en  Hygihie  et  en  Mideeinef  Paris,  1870;  Waterer,  Bulletin  de  In  StfciStS 
d^Acelimatationf  1872;    London  Medical  Recordf  Deo.  1873;    London  Lancet^  ii.,  1877. 

Under  the  name  of  Eucalypsinthe,  a  liquor  distilled  from  its  leaves  has  appeared  in 
European  commerce. 
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diiTi*rent  individuals ;  but  the  following  summary  comprisos  tbc  facto  as 

Hmrly  as  may  be.    Aft^?r  the  ingestion  of  from  ten  to  twenty  drops,  a  period 

'of  mental  and  phjsiesd  activity  is  often  apparent^  followed  by  a  feeling  of  calm 

And  serenity.     Bj  somewhat  Lirgor  doses,  or  in  susceptible  pciscjiis  by  the 

doses  mentioned,  increased  dieturbaDoe  of  the  digestive  orgiuiis,  ending  utleu 

-ia  loose  stools  having  the  odor  of  the  oil,  with  au^meutAtioti  in  the  frequency 

nd  force  of  the  pulse,  is  produced.     Gublcr  adds  to  these  symptonis  inci'easo 

Fof  temperature ;  but  in  Gimbert's  experience  febrile  manifestiitiuns,  although 

occasionally  occurring,  were  not  usually  present.    In  some  eaj^^es  the  medicine 

sets  rery  disagreeably,  producing  violent  cardiac  palpitations  or  Intense  head- 

che :  how  fiir  these  are  direotly  dependent  upon  the  drug,  or  are  sympa- 

etto  upon  its  local  action  on  the  stomachy  i^  uncert^itn.     If  the  dose  be 

led,  or  if  a  larger  amount  be  takeu  at  once,  a  period  of  sedation  mani* 

s  itself^  the  pulse  loses  its  force,  luid  the  animal  temperature  ia  abated. 

After  doses  of  seventy -five  grains,  Biaz  noted  nunibne^  of  the  Itmbs,  with  a 

ling  of  excessive  weight  in  them.     If  the  use  of  the  remedy  be  persisted 

'in,  %  Bini^Q  of  asthenia  is  indue^jd;  the  teuiperuture  falls  as  mueh  as  a  degree 

ud  &  half,  and  the  pulse  even  to  fif\y  (Gimbert,  Archiwjn  Ghi4rnles^  1873, 

lxxi<  Hl)i  the  rL«pimtinn  becomes  le?^  frequent-,  the  niuR'uhir  we^tknea*:  is 

I  Wtreme,  so  that  raising  the  arm  to  the  mouth  is  painful;  the  sensiitions  are 

blunted,  but  the  intellect  Is  absolutely  unaffected.     In  an  old  man  who  t«ok 

Peij^hty  dnjps,  the  |^K)wer  of  inntiun  nlmoBt  di«apf»eared,  and  he  affirmed  that 
he  loajt  for  the  time  being  all  gcn^^e  of  the  presence  of  his  limbs^  so  that  he 
iras  anconadous  of  possessing  them  when  ho  shut  bis  eyes,  dthough  his 

*rulellect  was  perfectly  clear  throughf>tit. 
Upon  the  lower  mamnudia  the  oil  of  Eucalyptus  appears  bo  act  precisely 
irtt  doed  on  man.     According  to  the  experiments  of  Gimbert,  the  hypoder* 
fflic  InjoelioD  of  the  oil  ih  immediately  followed  by  a  period  of  excitement, 
iiicmingly  in  great  meiusurc  due  to  the  intense  locid  irritation;  afler  about 
all  hour,  if  the  dose  has  been  sufficiently  large,  the  animal  bt^ns  to 
hie  and  totter  in  walking,  the  breathing  grows  more  and  more  slow  and 
tthir,  the  limbs  give  way,  the  ears  drcwp,  the  muscular  weakness  becomes 
and,  and  death,  preoeded  otlon  by  partial  convulsions,  oceui's  through 
e  of  respiration.     In  Gimbcrt's  exjierimcnts  the  heart  idways  c<3ntinued 
\  beat  after  breathing  had  cejised.     As  the  motor  nerves  and  the  musdes 
aincd  their  functional  power  ni\er  death,  the  failure  of  motility  and  reflex 
ivity  must  have  been  central,  and  Gimbert  concludes  that  the  drug  in  toxic 
v\b  therefore  a  piu^yxaut  to  the  sfunal  cord  and  the  medulla.    This  oon- 
Soil  was  also  attntned  experimentally  by  Bluz  (BriiUh  Jifedical  Journal^ 
lh74).     Various  observers  accord  in  stating  that,  afi^-r  tiixic  doses,  there 
In  animals,  a  decided  fall  of  temperature.     It  would  appear  from  the 
Iciperimeuts  of  Hermann  Schljiger  that,  after  hypodermic  injections,  the 
Itempcniture  sometimes  rises,  probably  as  the  result  of  the  local  irritation 
]{DmFhffswL  WtrL  Eucal.^lob.^  Inaug.  Dips.,  Gottingen,  1874).    The  same 
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observer  noted  that  the  arterial  pressure  was  greatly  lessened.  As  this  fall 
occurred  after  paralysis  of  the  parvagum,  by  section  or  by  atropia,  and  also 
after  vaso-motor  paralysis  by  section  of  the  cord,  it  must  be  due  to  a  direct 
action  upon  the  heart.  This  was  confirmed  by  the  direct  influence  of  the  drug 
upon  the  cut  out  heart  of  the  frog.  The  oil  is  probably  eliminated  by  the 
lungs,  skin,  and  kidneys.  In  the  experiments  of  Prof.  Binz,  the  day  after 
the  ingestion  of  seventy-five  drops,  the  breath  smelt  of  the  drug,  and  the 
perspiration  of  amylic  alcohol.  The  urine  began  to  have  the  odor  of  the 
oil  an  hour  and  a  half  after  its  ingestion,  and  continued  to  have  it  for  thirty- 
six  hours.  Dr.  Gimbert  states  that  the  odor  imparted  to  the  urine  resembles 
that  of  violets,  and  is  very  similar  to  that  caused  by  turpentine. 

Binz  states  that  upon  the  lower  infusoria  the  oil  acts  even  more  power- 
fully than  does  quinia,  and  its  antiseptic  properties  are  without  doubt  very 
great  (Gimbert,  Archives  Ghiirales,  xxi.  137).  Mosler  {Deutsche^  Archit 
fur  Klin.  Med.^  1872,  x.  160)  affiniis  that  in  dogs  whose  spleens  wore  ex- 
posed, injections  of  tincture  of  the  leaves  of  the  Eucalyptus  produced  a 
decided  contraction  of  the  viscus.  According  to  Gimbert,  the  excretion  of 
urea  is  enormously  increased  by  the  use  of  the  drug. 

THEEU.PEUT1C8. — The  chief  use  that  has  been  made  of  Eucalyptus  is  as 
an  antipcriodic.  So  far  as  I  know,  Dr.  Joseph  Keller  (  Wiener  Medizinische 
Woclienschrift,  xxii.,  1872)  has  employed  it  upon  a  larger  scale  than  any  one 
else.  lie  used  it  in  four  hundred  and  thirty-two  cases,  of  which  two  hun- 
dred and  ninety-three  had  suffered  from  previous  attacks.  Of  the  tertians 
75.57  per  cent.,  of  the  quartans  70  per  cent.,  and  of  the  quotidians  67.89  per 
cent,  yielded  to  the  remedy.  He  recommends  it  as  especially  valuable  in  obsti- 
nate cases  in  which  quinine  has  been  taken  again  and  again.  Lorinser  (  Wiener 
Medizin.  Wocliejuchrijlty  xix.,  xx.),  Haller  ( Wiener  Medizin,  WocJtenhlaUj 
xxvi.),  Bohn  (Berlin,  Klin.  Wochensc/irijl,  1872),  Carlotti  (loc.  cit.)^  Cortan 
{Montpellier  Mddiccd,  May,  1872),  Gimbert  (loc.  cit.),  Gublcr  (Joe.  cit.)^ 
Tristany,  of  Spain  {Buchner's  Repertorium,  xix.,  1870),  and  others,  bear 
more  or  less  urgent  testimony  to  the  value  of  Eucalyptus  in  malarial  dis- 
eases; whilst  Bnidell  (Bulletin  Thirapeutiqne^  May,  1875),  Seitz  (Bayer, 
arztl.  Intell.  Blatt.  1870),  and  Papillon  (Gazette  Ilehdomadaire,  1872) 
affirm  it  to  be  of  comparatively  little  or  no  value.  The  weight  of  testimony 
is  vastly  in  favor  of  the  possession  of  decided  antipcriodic  powers  by  Euca- 
lyptus; but  it  is  exceedingly  improbable  that  it  will  ever  supersede  the 
cinchona  alkaloids:  where  these  have  failed,  or  for  any  reason  cannot  be 
taken,  it  may  be  used  with  good  hope  of  success. 

Gimbert,  Gubler,  and  Carlotti  all  claim  excellent  results  from  the  use  ot 
Eucalyptus  in  bronchitis^  both  acute  and  chronic :  in  the  first  variety  it  is 
not  to  be  given  until  the  acuteness  of  the  symptoms  has  been  relieved  and 
free  expectoration  established,  which,  as  a  rule,  is  about  the  end  of  the 
second  week.  The  remedy  is  also  asserted  to  be  of  value  in  asthma^  and 
even  in  catarrJuil  phthisis.     As  the  oil  is  eliminated  by  the  kidneys,  it 
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oomefl  into  contact  with  the  nrino-genital  mucous  tract,  and  has  been  em- 
ployed in  affections  of  the  same ;  it  seems  to  be  less  active  than  copaiba, 
and  the  results  obtained  in  gonorrlicta  by  Aron  (Schmidt's  Jahrhucher^ 
Bd.  clvii.,  p.  239)  were  not  very  good.  The  remedy  appears  to  be  safer 
than  copaiba  in  the  early  stages  of  the  disorder.  The  drug  has  also  been 
employed  in  hemorrhages^  in  intestinal  catarrh^  in  nasal  catarrh,  and  similar 
disorders ;  it  seems  to  act  somewhat  similarly  to  turpentine  in  these  cases, 
but  to  be  less  stimulating.  G.  Schleinitz  has  employed  (he  oil  with  asserted 
good  results  in  antiseptic  sur<;ery,  using  a  guuzo  saturated  with  a  five  per 
cent,  solution  (Berlin,  Klin,  Wochensch.,  xix.  524). 

Administration. — The  oil  ( Oleum  Eitcalt/pti^  U.  S.)  offers  the  most 
eligible  preparation  of  Eucalyptus :  in  bronchitis  from  four  to  ten  drops  of 
it  may  be  given  in  emulsion  or  capsules  at  intervals  of  two  or  three  hours , 
as  an  antiperiodic,  from  half  a  drachm  to  a  drachm  may  be  exhibited  two  or 
three  hours  before  the  expected  paroxysm.  The  saturated  tincture  made 
from  Australian  or  Algerian  leaves  is  efficient ;  dose,  a  drachm  to  half  an 
ounce.  The  dose  of  the  Jluid  extract  (^Extractum  Eucalypti  Fluidum, 
U.  S.)  is  one  to  two  fluidrachms. 

MINERAL  TONICS. 

FEERUM-IRON. 
Since  iron  constitutes  a  necessary  integrant  portion  of  the  red  blood-cor- 
puscles, it  is  a  food  rather  than  a  medicine.  A  very  largo  proportion  of  the 
various  articles  of  ordinary  diet  contain  a  trace  of  it ;  and  as,  according  to  Quo- 
venne,  it  is  very  rarely  to  be  found  in  normal  urine,  it  must  accumulate  in  the 
system.  When,  however,  the  supply,  from  any  cause,  is  insufficient,  or  the 
power  of  digesting  and  assimilating  it  is  impaired,  or  an  abnormal  excretion 
of  it  oc»curs,  or  by  direct  discharge  it  is  drawn  off  from  the  blood,  as  in  hemor- 
rhage, a  less  than  normal  amount  of  it  exists  in  the  body.  When  this  is  the 
case,  the  condition  ordinarily  known  as  anstmia  existing,  the  circulating  fluid 
contains  comparatively  few  red  disks.  It  is  this  state  which  constitutes  the 
great  indication  for  iron.  Under  its  use,  if  the  cause  of  the  anosmia  be  pre- 
vented from  operating  continuously,  the  color  returns  to  the  checks,  because 
there  is  an  absolute  increase  of  the  hacmato-glubulin  in  the  blood.  Thus, 
Prof.  Simon  (Animal  Chemistry,  London,  1845,  Syd.  Soc  ed.)  reports  a 
case  of  chlorosis  in  which,  under  the  steady  use  of  iron  for  sixty-four  days, 
the  globulin  increased  from  30.86  parts  to  90.80  parts  per  tiiousiind,  and 
the  haematin  from  1.431  parts  to  4.598  parts  per  thousand ;  and  Cutler  and 
Bradford  (^?iicr.  Journ,  Med,  Sci,,  1878,  p.  78)  have  obtained  confirmatory 
results  with  Malassez*s  tubes.  This  increase  is  certainly  due  in  part  simply 
to  the  supply  of  the  peculiar  food  of  the  red  corpuscles ;  but  it  seems  prob- 
abje  that  the  iron  acts  not  merely  as  a  food,  but  also  as  a  veritable  stimulant 
to  the  organs  which  produce  these  bodies.     Since,  however,  we  have  no 
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definite  knowledge  as  to  the  early  history  of  the  red  disks,  it  is  evident 
that  any  theory  as  to  the  method  in  which  iron  increases  their  number  must 
be  a  mere  conjecture.  It  has  been  generally  believed  that  iron,  given  to  the 
healthy  subject,  would  induce  a  condition  of  excess  of  the  red  blood-cor- 
puscles. Recent  exact  investigations,  whilst  somewhat  in  discord,  offer  evi- 
dence calculated  to  unsettle  our  belief.  The  experiments  of  Nasse  {Lond, 
Med,  Record^  1 877,  p.  498)  upon  dogs  are  in  favor  of  the  older  view,  whilst 
those  of  E.  C.  Cutler  and  E.  H.  Bradford  are  in  opposition  to  it.*  The  first 
observer  giving  iron  with  fat,  noted  not  only  an  increase  of  bodily  weight, 
but  that  the  specific  gravity  of  the  blood  rose  from  1052  to  10G0.8,  and  the 
amount  of  the  metal  in  the  blood  from  0.477  to  0.755  per  thousand  parts, 
both  the  result  of  increase  in  the  corpuscular  element.  Cutler  and  Brad- 
ford experimented  upon  man,  using  the  tubes  of  M.  Malassez,  the  result 
being  slight  diminution  of  the  red  blood-disks.  As,  however,  the  experi- 
ments were  only  two  in  number,  and  the  subjects  not  under  complete  oontrd 
as  to  conditions  of  life,  their  observations  can  hardly  be  considered  conclusive. 
It  appears  to  be  a  well-established  fact  that  one  of  the  functions  of  the  red 
blood -corpuscles  is  to  convert  oxygen  into  ozone,  which  is  the  efficient  form 
of  the  element  in  the  system  (see  paper  by  A.  Sasse,  Vierteljahresschrift  /Ur 
Prakt.  Ili'ilkunde,  1866,  zweiter  Band).  The  oxide  of  iron  outside  of  the 
body  certainly  possesses  an  ozonizing  power  similar  to  that  of  the  red  disk. 
Thus,  a  spot  of  iron  mould,  i.e.,  iron  oxide,  on  linen  will  in  time  destroy  the 
fabric.  The  reason  of  this  is  the  corroding  action  of  the  ozone  which  is 
slowly  generated  by  the  oxide  of  iron.  From  a  similar  cause  a  fleck  of  rust  on 
a  bright  surface  of  steel  will  steadily  enlarge  and  deepen.  It  would  seem  a 
priori  probable  that  in  the  blood  iron  acts  as  it  does  out  of  the  body.  If  this 
be  so,  by  increasing  oxidation  an  increase  of  the  iron  in  the  blood  should 
cause  elevation  of  temperature  and  increased  elimination  of  urea.  The  studies 
of  W.  Pokrowsky  (  Virchow's  ArchiVj  Bd.  xxii.)  have  shown  that,  in  cases  of 
anaemia,  afler  the  exhibition  of  iron  the  temperature  does  rise,  even  when 
in  the  beginning  it  was  not  below  normal,  and  that  simultaneously  there  is 
an  increase  in  the  daily  elimination  of  urea ;  and  the  experiments  of  Botkin. 
as  quoted  by  Sasse  (I  have  not  seen  the  original),  establish  the  same  fact  in 
regard  to  healthy  men.  The  increased  oxidation  cannot  be  due  simply  to  au 
increase  in  the  number  of  the  red  corpuscles,  for  whilst  the  latter  accrues 
slowly,  Pokrowsky  found  that  the  temperature  sometimes  rose  within  five 
hours  afler  the  exhibition  of  the  first  dose.  It  would  seem,  therefore,  that 
iron  acts  directly  on  the  blood  as  an  ozonizing  agent. 

*  Drs.  V.  H.  Meyers  and  F.  Williams  {Arch.  Ejtper.  Path.  u.  Pharm.,  xiii.  7ft)  ba\-© 
studied  the  effects  of  enormous  do»c»  of  the  tHrtrnle  of  iron  nnd  sodium  upon  the  lower 
animals.  Both  frogs  and  mammals  are  killed  by  it:  the  symptoms  in  warm-blooded  ani- 
mals being  vomiting,  purging,  great  fall  of  the  blood-pressure,  muscular  weakness,  finally 
coma  and  death.  The  experiments  show  that  the  heart  is  not  much  affected,  but  tha  ^ 
motor  system  and  the  spinal -motor  centres  are  paralysed. 
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Iron  in  very  minate  quantity  (Qucvenne,  Mimoire  mtr  F Action  ph^stolo^ 
\  ti  thivapendqm  dm  FeiTn^ineux^  Arch.  <ie  Pfit/sioL^  de  ThirapeuHque 
?  tf *i7^y*>iie,  Oct,  1S54,  p,  93)  is  at  tiroes  present  in  normal  urine,  and  the 
eadiibition  of  it  as  a  raedicitie  increases  the  percentage.  According  to  the  re- 
aeaichea  of  Quevennc  (p,  95),  the  elimination  of  the  ordinary  medicinal  soJta 
of  iron  is  always  very  slight  j  but  the  experiments  of  Bccrjuerel  {Simon*$ 
Chemisfrjf,  vol  ii.  p.  2G4)  are  not  in  accord  with  this.  The  amount  of  iron  in 
Ihe  nrina  was  found  by  him  to  vary,  in  those  taking  femiginou.s  jkreparations, 
f  cry  gwatly  and  unaccountably  from  day  to  day,  but  the  eliminaliun  com- 
menced as  soon  as  the  administration.  According  to  Querenue^  the  haloid 
I  escape  tn  the  urine  mueh  more  freely  than  do  the  other  preparations, 
AJiDQSt  all  of  the  prepamiioii^  oi'  iron  are  more  or  less  a.striugcut^  and  when 
J  in  the  blcod  very  probably  exert  a  direct  influence  upon  the  tiiii^ueS)  contract- 
^H  ing  them  not  merely  by  iucrca^iDg  their  t4>ne|  but  also  by  acting  on  their 
^■titid  contractility. 

^H  Tlie  preparations  of  iron  may  be  divided  into  those  which  are  soluble  and 
^B  those  which  are  in^tuble  In  water*  At  fit^t  sight  it  would  appear  that  the 
^P  former  class  of  preparations  would  be  those  most  readily  absorbed.  The 
^  experiments  of  Quevenne  (loc.  ct't/)  have,  however,  demonstrated  that  these 
loluble  prcparutions  are  largely  preeipitutcd  Jay  the  gastric  juice  even  when 
it  is  strongly  acid*  This  precipitate  is  probably  an  albuminate,  mixed,  when 
tibi  gsstric  juice  is  alkaline,  with  die  oxide  of  the  metal.  It  has  been  fmrther 
[  deatoQfitratcd  by  Quevenne  that  these  precipitates  do  not  yield  so  large  a  pep- 
omtai^  of  material  to  the  acid  gastric  juice  as  do  somo  of  the  insoluble  salts, 
j  According  to  Mialhe  (tVimi/e  appiitptie,  Paris,  185(3),  utter  tlie  entnuice  of 
liio  iron  salt  into  the  blood  its  power  of  acting  a&  a  ferruginous  tonic  depends 
upon  its  capability  of  being  decomposed  by  the  alkalii«  td'  the  bhxid  in  such 
a  way  as  to  give  origin  to  iJbuminates,  From  these  considenitions  it  would 
ik^pear  that  the  ijuestion  of  solubility  in  water  is  of  very  little  importance  io 
I  choice  of  a  chalybeate.  Quevenne  has  demonstrated  that  the  reduced  iron 
I  the  largest  percentage,  and,  as  it  is  nearly  free  fii^^m  ajitringency,  it  is 
^  the  best  chalybeate.  If  a  soluble  preparation  be  desired^  the  ammo* 
Tqic  or  potaaao  tartrates  are  very  unirritating.  If  Mitscherlieh  be  correct  in 
his  deductions,  the  protoealts  are  more  readily  absorbed  than  tlie  sesqulsalts, 
i  tod  consequently  should  be  preferred  as  a  general  rule.* 

When  iron  is  exhibited  in  the  usual  doses,  but  a  small  proportion  is  absorbed, 

I  he  remainder  escaping  with  the  faeces,  to  which  it  impai'ts  a  black  color.   This 

bliu;k  color  is  due  to  a  conversion  of  the  iron  into  tannates  and  sulphnrets ; 

(lie  tannic  acid  of  the  first  compound  beiog  derived  from  the  food,  the  sulphur 

I  of  the  second  from  the  intestinal  gases, 

Tiiertji  PEUTics. — The  chief  indication  for  the  use  of  iron  is  the  existence  of 


•  1  hftr«  It^ft  thif  «i  in  earlier  editions,  althougb  U  ecems  to  me  thiC  the  «ubjoct  of  tb« 
iborpiioci  of  iroa  ujge&tljr  needf  re-iaveiligntion ;  ac«  alto  Berlin.  Klin*  trocAciur^., 
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anmmia;  the  oontra-indication,  a  state  of  plethora:  on  these  points  sufficient 
has  already  been  said,  and  the  peculiar  actions  of  certain  salts  will  be  consid- 
ered under  their  respective  preparations.  The  preparations  of  iron  which  are 
recognized  by  the  U.  S.  Pharmacopoeia  are  unnecessarily  numerous. 

Ferrum  Reductum — Reduced  Iron.  U.S. — ^This  preparation  is  also 
known  by  the  names  of  Ferri  PulviSj  Iran  by  Hydrogen^  and  Quevenn^t  Iron^ 
and  is  as  a  chalybeate  the  best  of  all  the  various  medicinal  forms  of  iron.  It 
is  made  from  the  subcarbonate  (sesquioxide)  by  exposing  it  at  a  white  heat 
to  the  action  of  hydrogen,  which  takes  away  the  oxygen  and  leaves  the  pure 
metallic  iron.  It  occurs  as  a  light,  iron-gray,  tasteless  powder,  which  should 
be  completely  dissolved  by  dilute  sulphuric  acid  without  yielding  the  odor 
of  sulphuretted  hydrogen,  and  when  touched  with  a  lighted  taper  should 
ignite  and  burn  to  the  brown  oxide  of  iron.  If  it  be  black,  or  if  it  fail  to 
answer  the  tests  given  above,  it  is  impure,  and  indeed,  as  offered  in  the  shops, 
not  rarely  it  is  entirely  spurious.  Of  all  the  efficient  preparations  of  iron  it 
is  the  freest  from  astringcncy.  The  dose  is  from  two  to  five  grains,  taken  in 
pill  form  after  meals.  As  it  is  entirely  tasteless,  it  is  frequently  given  to  chil- 
dren in  chocolate-drops  or  lozenges,  which  are  taken  as  confectionery. 

Ferri  Oxidum  Hydratuji — Hydrated  Oxide  op  Iron.  U.  S.— 
The  Hydrated  Sesquioxide  of  Tron^  made  by  precipitating  the  tersulphate 
with  ammonia,  is  a  reddish-brown  powder,  which  is  used  solely  as  an  anti- 
dote to  arsenic.  For  this  purpose  it  should  be  freshly  prepared,  and  should 
be  so  moist  as  to  constitute  a  magma.  Its  virtues  are  deteriorated  by  age, 
even  when  it  is  kept  under  water,  and  are  entirely  destroyed  by  drying.  If 
the  solution  of  the  tersulphate  of  iron  be  not  at  hand  in  an  emergency,  the 
perchloride  will  yield  just  as  useful  a  product,  and  carbonate  of  sodium  may 
be  substituted,  if  circumstances  necessitate  it,  for  the  ammonia.  The  pre- 
cipitate falls  at  once,  and  may  be  washed  by  putting  it  in  a  piece  of  muslin, 
squeezing  out  the  original  fluid,  and  then  pouring  on  some  fresh  water.  As 
the  sesquioxide  of  iron  is  perfectly  innocuous,  it  should  be  very  freely  admin 
istered  when  used  as  an  antidote,  especially  since  it  only  acts  when  in  excess. 
A  teaspoonful  to  a  tablespoonful  of  it  should  be  stirred  up  in  water  and  taken 
at  once,  the  dose  being  repeated  several  times  if  necessary.  The  Ferri 
Oxidum  Ilydratum  cum  Magnesia^  U.  S.,  differs  from  the  hydrated  oxide 
in  containing  magnesia,  which  is  substituted  in  excess  for  the  ammonia  as  a 
precipitant.  As  magnesia  is  not  at  all  irritant,  and  is  itself  antidotal  to 
arsenic,  this  new  preparation  offers  decided  advantages  over  the  older  anti- 
dote.    It  should  be  given  promptly  and  freely. 

Ferri  Carbonas  Saccharatus.  U.S. — Saccharated  Carbonate 
OP  Iron. — This  greenish-gray  powder  is  made  by  precipitating  a  syrupy 
solution  of  the  sulphate  of  iron  by  bicarbonate  of  sodium.     Throughout  the 
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■     tubsequent  washing,  and  dunog  drying,  sugar  is  kepi  oonstfintly  present  in 

Iai^  Minouiit,  so  as  to  prevent  the  absorption  of  oxjf;en,  nnd  tbe  consequent 

L      toiiTerston  of  the  protocarbonate  into  the  Bcstjuioxiile,     This  is  a  very  good 

I      cbajybeate,  nearly  free  from  astringency,  and  may  bo  given  in  doses  of  from 

three  to  five  grains,  in  pill  form.     PHuhn  F* rrt  Componittr^  U.S.,  contain 

tht  prr>to€arbonate  of  iron  and  rayrrh.     They  are  sometimes  used  in  auaamia 

with  atnenorrb(Ba ;  one  to  three  pills  three  times  a  day.     The  MUtura  Ferri 

K     ^>ftyK»iVa.  U,S.,  is  a  Uc|iiid  preparation  containing  aub^tantially  the  sume 

I   t^i^TtHiient^s  a3  tbe  compound  pills.     Dose,  one  to  two  tablespoon  fills. 

P       FxRRt   SIJLPHA&— Sinj>HATE  OF  Ikon.    U*  S.     (FeO,SO,  +  7H0 - 

Fe^Oj  -\-  7H,0.)*    The  pure  protoftulpbat^  of  iron  is  made  by  dipeolviag  iron 

in  diJute  sulphuric  acid.    It  occurs  iu  transparent  efflorescent  rhombic  prisnis 

€3>€  a  pole  bluish-green  color  and  a  metallic  styptic  taste.    The  sulphate  of  iron 

is  WL.  ^ery  decided  ajstringent,  and  in  a  concentrated  form  and  sufficient  amount 

aeCs   as  an  uritant  poison,  producing  vouiking^  purging,  and  gnstro- intestinal 

inflaa^nmation.    Extermdly  its  solution  (five  to  twenty-five  grains  to  the  fiuid- 

LEicn'  J  tj^  Uikxl  as  an  astringent  lotion.     It  has  been  especially  recommended 

tiliU  fonn  (5i  to  Oj)  in  crysipcliiM.     As  a  simple  ehalybciitc  the  sulphate 

of  irc»n  should  never  be  used.    In  chronic  diarrkKjea  it  is  sometimes  cmpkiyed 

A   tonic  astringent,     Dose,  five  grains;  in  the  form  of  the  dried  sulphate 

I-^^Wti'  Sulpha*  ExMiccatm^  U.  S.),  three  grains.     Ftrri  Su/phag  PrfrcipU 

tr§e^€M,  U,  S,,  is  simply  a  pure  ferrous  sulphate  obtained  by  precipitation,  aad 

*>**jr  be  used  instead  of  the  older  preparation, 

XtiOUOR  Fkrri  SuBsuLrHATis— MoNSEi/fc;  Solution.  U.S. — The  Boh- 
^^fi   tif  the  §nh*iilphate  [of  the  se^vjuioxidc]  of  iron  (ofk*n  incorrectly  called 

lutiftu  uf  the  persulphate  of  iron)  is  a  moat  powerful  astringent  and  styptic, 
Is  used  solely  as  such.  It  is  but  slightly  irritant,  and  is  the  best  of  all 
"*<?  astring«;nts  for  staunching  hemorrhage  when  it  can  be  applied  directly 
^  tile  pirt,  00  in  external  wounds,  or  in  hmnatemcM».  Tn  homorrhage  JVoiu 
^^  «tomaeh,  t<*n  drop."?  of  it  may  be  given  in  a  t,ablespoi:mful  of  water,  the 
^^^^^  lieiag  repeated  as  necessary.  Applied  by  means  of  tlio  atamijcer,  it 
^0|\^.rj  ^'^ery  efficient  in  humoptt/sU.  In  such  a  ease  the  fluid  Uv  Ikj  atomiKcd 
••*OiiId  Imve  the  strength  of  from  five  to  twenty  drops  to  the  ounce.  The 
*^«*«thition  should  Irwjt  from  five  to  fifteen  minutes,  and  be  repeated  at  intervals 
"  ttn  hour  or  longer.  It  is  very  c^ejitial  that  the  liquid  should  bo  finely 
P'»lvrruEcd, 

T|r'  Snfitdfjn  o/ the  TentdphaU  [of  the  Scsijuioxide]  of  Iron  is  also  oflici* 
'"^,  under  the  title  uf  Liquor  Fkrei  Tkrsuli'HATIS.  Owing  to  its  irritant 
*^t.i<Mi,  il  ia  lised  in  ph;irmacy  only  to  make  the  sest^uioxide  prcparatious. 

TijccT^RA  Fkrbi  CriLORiDi — Tincture  of  Culobide  op  Irojt,  U*S., 
the  BesquiehJaride  of  iron,  murintic  acid,  and  alcohol,  and,  from 
T 
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the  reactions  of  the  last  two  ingredienta,  muriatic  ether.  It  is  prepared 
by  adding  alcohol  to  the  officinal  Liquor  Ferri  Chhridi,  and  is  a  reddish- 
yellow,  astringent,  irritating,  somewhat  corrosive  liquid.  It  is  an  excellent 
chalybeate,  possessed  of  peculiar  properties,  probably  in  some  measure  due  to 
the  ether  which  it  contains.  It  is  a  diuretic,  increasing  often  very  decidedly 
the  daily  urinary  secretion.  It  appears  also  to  exert  an  astringent  influence 
upon  the  urino-genital  mucous  membrane,  and  is  frequently  employed  with 
tincture  of  cantharides  in  gleet  In  chronic  Bright' s  disease  it  ijs  often  of 
very  great  service  as  a  chalybeate  diuretic.  In  erysipelas  it  is  constantly  em- 
ployed with  remarkable  results,  controlling  the  disease  in  a  manner  not  yet 
understood.  Analogy  has  suggested  its  employment  in  other  adynamic  affec- 
tions, such  as  diphtheria  and  pystmia^  but  its  value  in  these  diseases  is  much 
more  doubtful.  Locally  it  is  used  as  an  astringent  in  sore  throat ;  for  this 
purpose  its  strength  should  be  reduced  at  least  one-half.  As  it  is  very  de- 
structive to  the  teeth,  care  ought  to  be  exercised  in  its  use  about  the  mouth, 
and  also  in  its  administration.  The  dose  is  from  fifteen  to  thirty  drops,  given 
afl  a  chalybeate  three  times  a  day ;  in  erysipelas,  every  two  or  three  hours. 
The  orange-yellow  crystalline  deliquescent  Sesquichloride  of  Iron  (Ferai 
Chloridum)  (Fe,Cl,  —  Fe,Cl,)  is  officinal,  but  ijs  very  rarely  used. 

Syrupus  Ferri  Iodidi.  U.S. — The  Syrup  of  Iodide  of  Iron  contains 
7.33  per  cent,  of  the  dry  protiodide  of  iron  in  the  fluidrachm,  and  is  made  by 
shaking  iron,  iodine,  and  water  together,  and  adding  hot  syrup.  It  is  a  trans- 
parent, greenish  liquid,  of  a  sweet,  ferruginous  taste.  It  deposits  no  sediment  on 
keeping,  and  should  not  affect  the  color  of  starch.  If  it  strikes  a  blue  color  with 
the  latter  substance,  it  contains  free  iodine.  The  syrup  of  iodide  of  iron  is 
a  favorite  remedy  in  those  cases  of  anasmia  in  which  there  is  a  distinct  scrofti- 
lous  taint.  It  is  believed  to  possess  the  peculiar  alterative  powers  of  iodine, 
conjoined  with  the  tonic  properties  of  iron.  It  is  enormously  used  in  scrofu- 
losis  occurring  in  ansBmic  children ;  but  it  certainly  possesses  no  advantage? 
over  a  ferruginous  tonic  and  iodine  when  given  separately  but  simultaneously 
Indeed,  it  seems  to  me  uncertain  whether  its  use  is  as  effective  as  the  sepa- 
rate administration  of  iodine  and  iron.  The  dose  of  it  for  a  child  two  years 
old  is  five  to  ten  drops ;  for  an  adult,  thirty  to  forty  minims.  As  it  affects 
the  teeth  very  seriously,  it  should  always  be  freely  diluted  when  taken,  and 
the  mouth  should  be  well  washed  aft^r  its  administration. 

Ferri  Iodidum  Saccharatum.  U.  S. — Saccharated  Iodide  of  Iron  is 
a  yellowish-white  or  grayish  powder  which  represents  the  chemical  and 
medical  properties  of  the  corresponding  syrup,  being  prepared  by  a  parallel 
process.  It  may  be  substituted  for  the  syrup  in  doses  of  from  two  to  five 
grains  given  in  pill  form. 

DiALYZED  Iron. — Ferrum  Dialysatum, — This  is  a  clear,  neutral,  nearly 
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UstdeflS,  dark-red  liquid^  prepared  bj  dialysinj;  a  solution  of  the  chloride  of 
iron.  Its  exact  chemical  oomposition  is  uncertain.  It  cotjCaiiia  a  luinata 
proportion  of  chloride^  and  it  is  possihle  that  the  iron  exists  m  a  basio 
oxych!oride.  It  bears  dilution  with  pure  water,  but  fa  at  once  precipitated 
by  alkalios,  almost  all  soluble  salts^  and  many  organic  substances.  As  the 
troD  oside  in  tbia  oondition  is  unable  to  pass  throug;h  antraal  membranea,  it 
has  been  asserted  that  it  cannot  be  absorbed.  Clinical  espcrience  »howa| 
howcTer,  that  it  ia  absorbed^  and  it,  a  priori,  seems  certain  that  the  clialyzed 
iron  mufit  undergo  change  the  moment  it  enters  the  st^miach.  In  what  form 
absorption  takes  place  we  do  not  know.  The  tastelesHoe^s^  bannlessneaa  to 
the  teeth,  comparatire  freedom  from  astringency,  have  rendered  it  a  favorite 
chalybeate,  notwithstanding  its  feebleness ;  the  assertion  frequently  made 
bat  it  never  constipates  is  an  error.  It  Bhould  never  be  used  in  combina- 
ion.  The  dose  ia  twenty  to  forty  drops.  Bialyzed  iron  seems  to  be  the 
,  antidote  at  command  for  arsenic.  It  is  harmless,  and  in  cases  of  poison- 
tig  a  tahlespoonful  should  be  administered  at  once,  and  repeated  pro  re  nata 
(see  PhllwL  Med.  Tunes,  voL  viii,  pp.  104,  151,  335). 

There  are  four  oJBcinal  Citrates  of  Iron,  all  soluble  in  water.    Two  of  these 
(Ferri  Citras  and  Fkhri  kt  Ammonh  Citras)  occur  in  garncty-red  scales, 
kiid  ai\5  simply  mild  chalybeates.    Dose^  five  grains.    The  Citrate  of  Iron  and 
}uiniti  (Ferri  et  QutNiNiE  Citras)  is  in  transparent  scales,  varyiiisr  from 
idish  brown  to  yellow if^h  brown  in  colorj  wiifi  a  tint  of  green.    The  Citrate 
Iron  and  Strychnia  (Feuri  et  Strychnin.e  Citra-s)  contains  one  per 
ent  of  stTychnia. 
There  are  two  officinal  Tartrates  of  Iron  (Ferri  et  Ammonii  Tartra8 
4md  Ferri  et  Potassii  Tartras),  Iwth  occurring  in  gamety  scales,  and 
J  able  in  water.     Dose,  five  grains.    The  Lactate  of  Iron  (Ferri  Lactas^ 
,LS.)  occurs  in  green i4«h -white  crystalline  crusts  or  grains^  Bolub!e  in  forty- 
sight  parts  of  water.     It  is  a  good  chidybeate.     Dose,  five  grains.     There 
t  officinal  Phospfuttes  of  Iron^  which  may  be  used  in  five-grain  doses. 
aRi  Pno8PeAS  is  a  bright  slate-colored  insoluble  powder.     Ferri  Pyho- 
SOSFBAH  IS  an  excellent  preparation,  occurring  in  apple-green  scales,  dome< 
hat  soluble  in  water,  und  nearly  free  from  astriogeucy  and  ferruginous  taste. 
The  Ammonio -ferric  Alum  (Fehri  et  Ammonii  Sulphas,  U.  S.)  occurs  in 
rctahedral  crystals,  of  a  pale  violet  color.     It  is  freely  soluble  in  water,  is 
astringent,  and  is  only  used  in  atonic  leucorrhota,  in  which  affection 
rkcd  benefit  is  often  gained  by  the  exhibition  of  it  in  five-grain  dt>ses  rhree 
fty.     The  Bromide  of  Irmi  (not  officinal)  has  rect^ntly  been  highly 
Bded  by  Dr.  Da  Costa  in  chorea  and  incontinence  of  urine  in  children 
iicat  and  Sur^ictd  Reporter,  1874),     He  gives,  to  a  child,  five  grains, 
lived  in  syrup,  and  rapidly  increases  the  dose  to  twenty  grains.    In  a  few 
b,  I  have  found  it  useless  in  chorea. 

MANaANESE*— The  Biack  Oxide  of  Manf/atme  (Manoani  Oxidum 
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Nigrum,  U.  S.),  and  the  Sulphate  (Manqani  Sulphas,  U.  S.),  have  been 
supposed  by  some  to  possess  therapeutic  properties  similar  to  those  of  iron* 
The  metal  manganesium  certainly  exists  in  the  blood,  but  its  salts  have 
failed  to  gain  the  confidence  of  the  profession,  although  highly  recom- 
mended by  Harmon,  of  Belgium,  and  by  P^trequin  (^Noiwelieg  Recherches  du 
Manpah^,  2d  ed.,  Paris,  1852,  also  Bulletin  Thirapeutique^  March,  1852)  an 
an  adjuvant  to  the  chalybeates.  In  Dr.  Garrod's  experiments  upon  anosmia 
{Medical  Thne$  and  Gazette^  1863)  the  preparations  of  manganese  failed  to  be 
of  service.  C.  C.  Gmelin  is  said  (  U,  S.  Dispensatory)  to  have  found  the  sulphate 
act  as  a  powerful  cholagogue  on  the  lower  animals ;  and  Dr.  Thomson  statee 
that  it  is  a  purgative  to  man  in  doses  of  one  or  two  drachms.  Dr.  Leand 
affirms  {Glasgow  Medical  Journal^  Jan.  1865)  that  the  oxide  of  manganese 
is  therapeutically  equivalent  to  the  preparations  of  bismuth  excepting  in 
that  it  does  not  constipate,  and  that  it  may  be  used  with  advantage  in  goo- 
tralgiay  pyrosis^  and  similar  stomachic  derangements. 

AOIDUM  SULPHUEIOUM-SULPHUEIO  AOID.   U.S. 

Oil  of  Vitriol  (SOjjHO  —  H,SO^)  is  when  pure  a  colorless,  heavy  liquid 
(sp.gr.  1.843).  On  exposure  to  the  air  it  rapidly  absorbs  moisture  and 
becomes  less  dense.  When  its  specific  gravity  is  1.78,  it  deposits  ciystals  of 
the  bihydrated  acid  at  28°  F.,  and  may  burst  the  glass  in  which  it  is  kept. 
Owing  to  its  great  affinity  for  water,  it  is  used  in  chemistry  as  a  dcsiccant. 

Physiological  Action. — Concentrated  sulphuric  acid  is  powerfully  cor- 
rosive of  both  animal  and  vegetable  tissues,  abstracting  the  elements  of  water 
and  leaving  the  carbon  untouched.  It  consequently  blackens  organic  matter 
at  the  same  time  that  it  destroys  its  texture.*  When  administered  in  thera- 
peutic doses  and  absorbed  into  the  blood,  it  is  converted  into  sulphates,  and 
us  such,  so  far  as  is  known,  is  eliminated. 

It  escapes  by  the  kidneys,  as  has  been  proven  by  Dr.  H.  Bence  Jones 
{Lectures  on  Pathology  and  Therapeutics,  London,  1867)  in  r^ard  to  large 
therapeutic  doses,  and  is  attested  by  MaukopfF  as  occurring  af^r  poisoning. 
As,  however,  the  amount  of  elimination  by  the  kidneys  seems  to  be  slight, 
it  is  very  probable,  as  Dr.  Headland  {Action  of  Medicines^  London,  1852) 
conjectures,  that  it  is  excreted  both  by  the  lower  bowel  and  by  the  skin. 
Locally  applied,  dilute  sulphuric  acid  is  an  astringent,  and  clinical  experience 
proves  that  it  exerts  a  similar  action  when  taken  into  the  system.  Under 
such  circumstances  its  astringent  influence  is  most  marked  upon  the  skin  and 
intestine, — parts  which  are  believed  to  excrete  it :  it  is  therefore  possible 

♦  The  observation  of  Ore  {Comptet-Henduif  1875),  that  considerable  quantities  of  dilute 
acids  can  be  injected  into  the  blood  without  causing  congulation  or  serious  disturbance, 
has  been  confirmed  by  Dr.  Paul  Guttman  {Virchow^t  Archiv,  Bd.  Ixix.  p.  634).  The 
acid  is  probnblj  at  once  neutralised  by  the  alkali  of  the  blood. 
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tkat  tills  aoiioti  b  in  a  measure  local,  aod  depondent  npoB  the  preaence  of 
the  excreted  acid.^ 

THSaAPSUTlCS. — Concentrated  Biilplitirici  acid  is  not  rarely  used  as  an 
€BdiaTOtic«  for  whicl»  purpose  it  is  mixed  with  fiuoly-puwUered  charcoal  so  us 
%o  fon»  a  paste.  Appropriat^sly  diluted,  it  hjis  been  uBcd  as  a  stimulant  and 
astringent  lotion  In  venereal  and  other  indolent  ulcer&.  Internally^  sulphuric 
acid  is  very  useful  as  an  astringent  in  colliquative  sweats  (night-^weais)  and 
in  profuse  Bermts  diarrfweas.  I  have  used  it  with  great  advantage  in  the 
sudden  serous  vomiting  and  purpng  of  infants  known  as  cholera  infantum. 

It  has  been  employed  with  advantage  in  cholera^  and  a  remarkable  series 
of  obiwrvatioua  by  Dr.  R,  G.  Curtin  {Fhilnddphia  Medical  Times^  vol.  iii. 
p.  04U)  at  least  furuijih  ;j:ood  reasou  for  further  testing  its  powers  as  a  pro- 
phy lactic  agiiinat  this  disease.  The  facts  recorded  by  Dr.  Curtin  are  as 
fijHows.  A  very  severe  epidemic  of  the  diaease  ceased  iu  the  Insane  Depart- 
ment of  the  Philttdelphiu  Almiihouse  within  twelve  hours  after  the  luuaticis 
^  till  put  upon  the  free  use  of  sulphiirio  acid  lemonade ;  the  only  new  ctise 

er  this  being  in  a  man  who  refused  to  use  the  prophyhtctic.  Two  days 
after  the  use  of  the  sulphuric  acid  was  stopped,  two  new  cases  occturred,  and  the 
epidemic  was  again  aiTestcd  by  the  use  of  the  acid.  In  the  Biirgical  wards 
of  the  Hospital  Departmeiit  the  acid  was  used  irom  the  beginning  of  the 
epidemie  \  and  these  waids^  although  in  no  way  isolated^  were  the  only  parts 
of    *     *      *riUion  nnvittlted  by  the  disease* 

^  ,  I  acid  was  formerly  used  iu  henwrrhagm^  but  is  now  rarely  em- 
ployed. It  is^  I  think,  much  less  efficacious  than  some  other  remedies.  In 
d^poinoniug  the  dilute  acid  is  an  efficient  antidote,  and  it  has  been 
by  M.  Gcudrin  (Dr.  Bennett,  Ltrndon  Lancet^  1850)  as  a  remedy 
ia  ehtcnuc  lead'ptftsomn^.  Aa,  however,  he  combined  its  internal  exhibition 
with  the  daily  use  of  warm  sulphur-baths,  it  is  doubtful  how  much  of  the 
mOGfiflBful  re^idt  was  due  to  its  aetion.  It  is  difficult  to  perceive  how  it  can 
do  good  in  these  oases,  and  I  do  not  think  the  clinical  proof  that  it  does  so 
has  as  yet  been  bnmght  forward. 

Toxicology, — ^Vhen  swallowed  In  conoentratcd  form,  sulphurio  acid  acts 
ire  poison.  Death  from  collapse  has  resulted  in  two  hours  tiiid 
in  Medical  Timet  and  Gazt'ttCy  voL  i.,  18(53),  but  usually  the 
oourso  of  sulphuric  aeid  poisoning  is  much  more  protracted,  the  fatal  result 
having  been  delayed  iu  some  cases  for  several  months.  The  usuul  symptoms 
aro  pain  in  the  mouth,  throat,  and  epigastrium,  violent  vomiting,  often  of 
t^irry  matters,  with  symptoms  of  coUapHeT  sucli  ui*  cold  extremities,  feeble 
ippressed  voice,  and  clammy  skin.    The  mind  is  generally  dear  to  the 


nh  atrllon  uf  lurge  }jut  not  corrofivo  doie«  of  nilnunil  iiuids  Ufvon  antfnnl?  has  boen 
Ut  iomo  exttiril  AtutJitfd  by  Dr.  P.  Hofmelater  {fMujer,  Mtd.  Wftchtmeh,^  1879*  i v.  75). 
t)«n.ik.  h«  btnov«i<  rciultf  from  ospbyxU,  duo  to  the  acidi  ilea  (ion  in  thci  bltKMl  uf  the  alkm* 
lioe  m\\Mt  wbich  wrTe  m  vebiales  la  earn  ing  ibe  cftrbunio  ivcuU  froia  the  tiaeues. 
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last.  Profuse,  and  sometimes  bloody,  salivation  is  commonly  present  The 
parotids  sometimes  swell  as  early  as  the  fourth  day,  and  Maukopff  {Syd,  Soc 
Year-Book,  1863)  has  seen  suppurative  parotitis  apparently  induced  by  closure 
of  the  duct  of  Steno,  retention  of  secretion,  and  consequent  irritation  of  the 
gland.  The  later  symptoms  are  those  of  ulceration  of  the  oesophagus  and 
stomach,  and  need  not  be  dwelt  upon  here.  The  larynx  is  often  profoundly 
affected.  There  is  a  very  marked  increase  in  the  amount  of  sulphates  in  the 
urine,  which  may  be  albuminous  and  contain  granular  casts.  Desquamative 
nephritis  may  be  developed  several  days  after  the  subsidence  of  the  first 
symptoms.  Thus,  in  one  of  the  cases  reported  by  Maukopff,  urine  which 
had  ceased  to  be  albuminous  on  the  third  day  became  so  again  on  the  twen- 
tieth, with  a  simultaneous  development  of  casts  containing  blood-corpuscles ; 
after  death  tubular  nephritis  was  found.  Another  sjrmptom  noted  by  Man* 
kopff  was  intercostal  neuralgia. 

After  death,  greater  or  less  destruction  of  the  oesophagus  and  stomach, 
or  of  the  air-passages,  is  found.  The  black  color  of  the  slough  is  a  diagnostic 
sign  which  an  examination  of  the  mouth  will  sometimes  render  available 
before  death. 

The  most  important  part  of  the  treatment  of  sulphuric  acid  poisoning 
consists  in  the  immediate  and  free  exhibition  of  the  antidotes,  which  should 
be  given  in  milk  or  in  water.  The  best  antidotes  are  chalk,  magnesia,  white- 
wash, and  soap.  Christison  condemns  the  use  of  the  alkaline  carbonates, 
because  they  are  themselves  irritating.  As,  however,  in  these  cases  time  is 
a  matter  of  vital  importance,  if  the  alkaline  carbonates  be  the  only  antidotes 
at  hand  they  shquld  be  used  unhesitatingly. 

Administration. — Sulphuric  acid  should  of  course  be  given  properly 
diluted,  and  with  the  requisite  precautions  to  prevent  its  injuring  the  teeth. 
It  is  best  administered  in  the  form  either  of  the  dilute  (^Acidum  Sulphuri- 
cum  Dilutum — 1  to  9,  U.  S. ;  sp.  gr.  1.082  ;  dose,  ten  to  thirty  drops)  or  of 
the  aromatic  sulphuric  acid  (^Acidum  Sulphuricum  Aromaticutn — 1  to  5, 
U.  S.).  The  last  preparation  contains  alcohol  and  aromatics.  Its  dose  b 
from  ten  to  twenty  drops. 

AOIDUM  HTDEOOHLOEIOUM-HTDEOOHLOEIO  AOID,    U.S. 

Muriatic  Acid  is  a  colorless  aqueous  solution  of  hydrochloric  acid  gas, 
having  the  specific  gravity  of  1.160,  and  containing  rather  more  than  33.9  per 
cent,  of  the  gas.  The  muriatic  acid  of  commerce  commonly  has  a  yellowish 
tint,  produced  by  sesquichloride  of  iron,  or  sometimes  by  organic  matter. 

Physiological  Action. — In  its  concentrated  form  muriatic  acid  is  highly 
corrosive,  but  less  so  than  either  sulphuric  or  nitric  acid.  Its  astringent 
properties  are  not  all  decided,  if  indeed  it  really  possess  any.  As  it  prob- 
ably is  one  of  the  natural  acids  of  the  stomach,  it  would  seem  as  though  it 
ought  to  be  capable  of  aiding  digestion.     It  also  appears  to  have  influence 
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over  the  glandular  system  of  the  alimentary  canal  ^  mcreasitig  by  iU  action 
their  normal  secretions, 

Thbrapeutics. — In  ttomacluc  </y*/>^#*a,  muriatic  acid,  witli  or  without 

pepsin,  la  often  useful  by  aiding  in  the  digestion  of  the  food.    In  other  cosee, 

where  the  dyspepsia  is  ifitegtinaj^  with  a  t<^ndency  to  diarrhoea  and  loss  of 

appetite,  muriatic  acid  combined  with  strychnia  and  some  aromatic,  such  as 

[impound  tincture  of  cardamom,  is  often  very  advantageous*    In  low  /emr$ 

use  of  mineral  acids  has  been  highly  extolled  by  various  authoritiea,     I 

ttve  seen  a  number  of  cases  treated  upon  this  so-called  **  Swedish  pbin/*  and 

live  never  been  able  lo  perceive  that  the  acids  do  any  retd  good. 

Locality  diluted  muriatic  acid  h.is  been  recommended  by  Bretonneau  in 

itphiheriti.    He  employed  a  mixture  of  one  part  of  the  acid  to  two  of  honey ; 

&lder  practitioners  have  used  it  of  full  strength,  withj  it  is  claimed,  good 

It  should  he  applied  by  means  of  a  little  mop,  scrupulous  care  being 

cisod  to  prevent  any  of  the  acid  from  coming  in  contact  with  porta  not 

ftrntect^l  by  false  membrane. 

ToxicoU)or. — Muriado  acid,  ajs  a  poison,  is  similar  in  its  effects  to,  but 

y  powerful  than,  sulphuric  acid,  recovery  having  occurred  after  the  ingestion 

of  an  ounce  of  the  officinal  acid  [BrMon  Medical  and  SurgicalJournal^  vol. 

XV.).    The  treatment  is  similar  to  that  of  poisoning  from  other  mineral  acids. 

AjJiiiNiSTRATlosr. — The  acid  is  best  given  in  the  form  of  the  officinal 

^^^Andum  Uf/drorfdoricmn  Dtlutnm  (Jiv  to  Oj  ;  sp.  gr.  L038).     Dose,  ten 

^Bo  thirty  drops^  properly  diluted. 

^  AOIBUM  NITBIOTJM-NITBIO  AOID.    U.S. 

A  liquid  of  the  specific  gravity  of  1.420,  which  as  first  made  is  colorlessi 
^^l)Ul  by  exposure  to  the  light  aci|iiircs  a  yellow  tint.  It  oxidizes  all  of  the 
^pconunon  metals  except  gold,  and  is  exceedingly  corrosive  to  living  tissue, 
which  it  iitains  an  indelible  yellow.  When  diluted  it  converts  most  animal 
lodv^etable  substances  into  oxalic,  malic,  or  carbonic  acid. 

PliYSlOLOGlCAL  ACTION, — Whf'n  applied  to  any  portion  of  the  living 
ot]gmJsm,  nitric  acid  acta  as  a  most  powerful  chemical  caustic.  When  very 
greatly  diluted,  it  is  a  simple  local  stimulant,  with  very  slight  astringent 
powers.  Owing  to  its  chemical  activity,  its  vapor  was  at  one  time  used  as  a 
dii«inff?ctant ;  but  it  has  been  superseded  by  other  substances.  Taken  inter- 
nally in  wnall  amount,  it  acts  as  a  stimulant  upon  the  glandular  system  of 
the  alimentary  canal,  and  in  serous  diarrhoja  appears  to  exert  an  astringent 
I»  flue  nee.  It  mninis  to  me  very  probable  that  these  effi?cts  are  local  rather 
than  euiistitutionaJ,  due  to  a  direct  action  of  the  acid  upon  the  muc<ius  mem- 
brane of  the  bowel.  On  entering  the  blood,  nitric  acid  must  be  converted 
mto  a  nitrate-  In  regard  to  it«  elimination  we  have  hut  Utile  definite  infor- 
mation, but  it  probably  oeeapos  through  the  same  channels  as  does  sulphuric 
acid. 
TaEBAFEimcs. — ^Nitric  acid  is  used  quite  frequently  as  an  escharotic, 
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especially  in  cases  of  chancrei  and  venereal  xnr  other  v>arU,  In  its  employ- 
ment  care  should  be  taken  to  protect  the  sonnd  tissue  by  oil,  or,  still  better, 
by  a  layer  of  soap.  It  may  be  applied  by  means  of  a  splinter  of  wood,  or, 
if  it  is  to  be  used  more  freely,  by  a  little  mop.  When  it  has  penetrated  as 
deeply  as  is  desirable,  washing  the  part  with  warm  soapsuds  will  prerent 
further  action.  Very  much  diluted  (five  to  twenty  drops  to  the  ounce),  it 
forms  a  good  stimulant  lotion  for  indolent  ulcers.  It  should  not  be  employed 
as  a  mouth-wash,  on  account  of  its  destructive  action  on  the  teeth.  Of  course 
this  does  not  apply  to  its  use  as  a  caustic  in  cajicrum  oriSy  in  which,  as  in  other 
forms  of  acute  gangre^ie^  such  as  phagedenic  chancres  and  hospital  gangrene, 
it  is  very  eflficient.     In  these  cases  it  must  be  applied  thoroughly. 

Internally,  nitric  acid  has  been  used  in  low  fevers,  but  with  doubtful 
advantage.  In  dyspepsia^  in  chronic  hepatic  congestion,  in  the  oxalic  acid 
diatJiesis,  in  the  dyscrasia  of  constitutional  syphilis,  nitric  acid  has  been 
employed  with  advantage,  but  is  much  inferior  to  the  nitro-muriatic  acid. 

In  1826  Dr.  Hope  claimed  for  the  Acidiim  Nitrosum  a  specific  action  in 
serous  diarrhoea,,  including  the  sudden  acute  diarrhceas  of  hot  climates,  and  in 
the  chronic  dysenteries  originating  under  similar  circumstances.  The  formula 
he  employed  is  as  follows :  R  Acidi  nitrosi,  f  3i ;  Misturae  camphorae,  f  Jviii ; 
Misce,  et  adde  Tinct.  opii,  gtt.  xl.  S. — A  fourth  part  to  be  taken  eveiy 
three  or  four  hours.  Under  the  name  of  Hope's  Camphor  Mixture  a  prepa- 
ration similar  to  this  has  been  much  used,  but  has  gradually  lost  the  confidence 
of  the  profession,  chiefly,  I  believe,  because  on  theoretical  grounds  the  original 
formula  has  been  departed  from.  The  Nitrous  Acid  of  the  shops  (^Acidum 
Nitrosum,  Edinburgh  Pharmacopoeia)  is  an  orange-red  liquid,  which  may  be 
looked  upon  as  a  solution  of  nitric  oxide  in  nitric  acid.  When  it  is  diluted 
with  water  it  is  after  a  short  time  converted  into  simple  nitric  acid.  For  this 
reason  it  has  been  customary  to  substitute  nitric  acid  for  the  Acidum  Nitro- 
sum of  Hope's  original  formula.  It  should  be  noted,  however,  that  the  latter 
only  provided  sufficient  of  the  remedy  to  last  a  few  hours,  and,  as  the  reaction 
which  has  been  spoken  of  requires  some  time  for  its  performance,  I  do  not 
think  that  theory  in  truth  warrants  the  change.  Practically  I  have  failed 
absolutely  with  the  new  formula,  when  immediate  relief  was  afterwards  ob- 
tained by  the  use  of  the  medicine  prepared  according  to  the  old  plan.  Made 
in  this  way  and  used  whilst  fresh,  Hope's  Camphor  Mixture  is  a  very  efficient 
though  disagreeable  remedy  in  diarrhceas  connected  with  disordered  secretion 
of  the  liver  and  other  glands  of  the  alimentary  canal. 

Administration. — The  dose  of  the  strong  acid  is  from  ^vq  to  twenty 
drops ;  of  the  diluted  {Acidum  Nitricum  Dilutum — 1  to  6,  U.  S. ;  sp.  gr, 
1.068)  from  fifteen  to  sixty  drops. 

Toxicology. — When  taken  in  a  concentrated  form,  nitric  acid  is  a  cor 
rosive  poison,  exceeding  even  sulphuric  acid  in  violence.  The  symptoms  so 
closely  resemble  those  induced  by  the  latter  substance  that  it  is  unnecessary 
to  detail  them  here,  as  is  also  true  of  the  treatment.     The  distinguishing 
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f  ehumcter  is  to  be  found  in  the  color  of  tbo  affected  tissues,  wliich  in  nitrio 
Bcid  poisoning  are  staiucd  of  a  deep  yellow. 


AOIBUM  MTRO-HTDEOOHLOEICUM-HiTEO-HYDEOOHLOEIO 

ACID.   U,S, 

This  preparation  is  made  by  mixing  tliree  parts  of  nitricj  with  five  parts  of 
fuuriatic  muL     If  the  acid  be  sufficiently  strong,  an  orange-colored  lif|uid  is 
brmed,  wiih  the  evolution  of  intenaelj-irrilatiiig  vapors.    After  standing  for 
I  of  time,  the  red  color  changes  to  a  gulden  yellow.    It  is  in  thiB  stata 
Jnited  S twites  Pharniacopujia  directs  the  acid  to  be  used*    By  longer 
Staading  the  goldtm  yellow  becomes  ^ewton^yfillow,  and  the  odor  of  chlorine  ia 
■almost  entirely  lost.     These  changes  are  hastened  by  Hght,  bot  will  occur  in 
tie  dark  and  in  well-stoppered  bottles.     Although  the  goldun -yellow  acid  ia 
iirected  by  the  PharmiKiopoeia,  yet  careful  clinical  studies  have  convinced  me 
bat  the  acid  act«  much  more  efficiently  when  freshly  prepared  and  of  a  deep- 
color.     Id  some  cases  it  has  seemed  to  me  useful  only  when  in  the  latter 
brm.     The  lemon-ycUow  acid  is  nearly  valueless. 

Physiological  Action. — In  concentrated  form  nitro-muriatic  acid  ia 

Kceedtugly  corrosive.     Our  knowledge  of  it«  action  in  small  doses  is  purely 

dmioal,  and  will  be  spoken  of  under  the  head  of  Tlierapcuties.    The  chemistry 

'  the  acid  is  so  complex  and  uncertain  that  no  rciisouiible  conjecture  can  be 

Ic  us  to  die  form  in  which  it  is  absorbed  or  the  method  of  its  escape  from 

body.     That  it  is  absorbiMl  in  iridic  form  is  proven  by  its  occasionally 

cing  salivation,  even  when  upplieJ  to  the  skin  by  means  of  batbii. 

TheraI'ETJTICS. — The  remedial  value  of  nitro-muriutk"  acid  depends  chiefly 

[JO  the  j)ower  which  it  possesses,  to  a  much  greater  degree  than  any  other 

iX  the  mineral  acids,  of  influencing  the  action  of  the  liver  and  other  glandular 

the  alimcntiiry  canal     Originally  prt>poscd  by  Dr.  N*  Scott,  of 

^  in  the  chrome  hepatitis  of  hot  cluuatcs,  it  has  been  used  with  great 

fitico^s  by  Anueaiey,  Martin^  and  other  famous  India  surgeons.    The  remedy 

ircmid  gecm  not  to  be  indicated  in  hepatitis  with  high  fever  and  a  tendency 

lo  mpid  suppumtion  so  much  ai>  in  the  slower  i\»rm  of  the  affection,  which 

Honoally  ends  in  chronic  enlargement  and  induration  of  the  viscus.     In  the 

bitual  Cf/n^c$(ioH  of  the  liv^  occasionally  seen  in  this  climate  I  have  used 

$1  with  the  most  marked  benefit     In  the  still  milder  affection  known  aa 

•  initotiineuij'*  whose  pathology  is  probably  a  U>r|)id  eondiiion  of  the  small 

of  die  alimentary  mucous  membrjme  as  well  us  of  the  liver,  nitro- 

Btic  acid  has  yielded  in  my  hands  most  excellent  results.     That  the 

rcme<iy  dues  act  u]>ou  the  liver  is  proven  by  the  fact  that  in  these  cases  it 

wtnetiiues  produces  violent  bilious  diarrhoea.    WTieu  jaundice  depends  upon 

c^wtructiou  or  upon  any  of  the  severer  organic  diseases  of  the  liver,  the  acid 

ia  of  little  if  any  use ;  when,  however,  the  jaundice  depends  u|Mjn  torpor  of 

lluf  liver,  or  even  when  it  is  catarrhal  in  origin,  the  remedy  miiy  lie  of  great 

Even  in  the  early  stages  of  cirrhosis,  whilst  the  Ever  is  still  enlarged, 


106  SYSTEMIC  REMEDIES. 

nitro-muriatic  acid  should  be  tried,  as  in  some  cases  apparently  of  this  char- 
acter great  benefit  has  been  derived  from  its  use. 

In  those  forms  of  chronic  diarrhoea  in  which  the  disease  is  really  an  intes* 
tinal  dyspepsia,  nitro-muriatic  acid  may  be  of  the  utmost  service,  benefiting 
and  even  curing  cases  which  have  resisted  all  other  treatment.  As  the  effecfc 
of  the  acid  is  not  a  sudden  one,  it  is  evident  that  it  acts  in  these  cases  not  ss* 
an  astringent,  but  by  restoring  the  normal  digestive  power. 

There  is  a  morbid  condition,  probably  dependent  upon  defective  primary 
assimilation,  in  which  the  chief  symptoms  are  general  malaise,  a  feeling  of 
weakness,  a  lack  of  elasticity,  a  very  great  depression  of  spirits,  in  which 
crystals  of  oxalate  of  lime  are  generally  to  be  found  in  the  urine,  and  in  which 
nitro-muriatic  acid  produces  in  a  few  days  a  surprising  revolution. 

As  a  "  blood-purifier"  the  acid  has  been  employed  in  constitutional  syphilis^ 
and  in  various  ulcerative  skin-affections.  In  these  diseases  it  no  doubt  does 
good  by  improving  digestion  and  increasing  glandular  action,  but  there  is  no 
reason  to  believe  that  it  is  a  direct  alterative. 

Administration. — For  reasons  which  have  already  been  given,  when 
nitro-muriatic  acid  is  administered  internally  it  should  be  freshly  prepared ; 
and,  as  the  changes  which  have  been  spoken  of  take  place  more  rapidly  when 
the  acid  is  mixed  with  water,  the  officinal  dilute  nitro-muriatic  acid  is  an  in- 
eligible preparation.  As  light  hastens  its  deterioration,  the  strong  acid  should 
always  be  kept  in  a  dark  bottle  with  a  glass  stopper.  Directly  afler  mixing 
the  acids  the  evolution  of  gas  may  be  so  great  as  to  necessitate  its  being 
allowed  to  escape.  After  six  or  eight  hours,  however,  the  bottle  should  be 
closely  stoppered.  The  dose  of  the  strong  acid  is  from  ^yb  to  eight  drops, 
properly  diluted,  and  taken  through  a  tube  after  meals. 

In  chronic  hepatic  diseases  the  external  application  of  the  acid  seems  to 
give  even  better  results  than  its  internal  use.  In  India,  according  to  Sir 
Kanald  Martin,  the  bath  is  used  as  follows :  1.  Take  Hydrochloric  acid  f  3iii, 
Nitric  acid  f  Jii,  Water  f  Jv.  Mix.  Two  gallons  of  water  and  six  fluid- 
ounces  of  the  above  mixture  suffice  for  a  bath,  which  will  keep  fit  for  use 
during  three  days,  provided  half  a  Quidounce  of  acid  and  a  pint  of  water  are 
added  morning  and  evening.  The  bath  must  of  course  be  given  in  wooden 
or  earthenware  vessels,  and  if  it  becomes  necessary  to  warm  it  only  a  portion 
should  be  heated,  and  the  rest  then  added.  In  urgent  cases  the  whole  body 
may  be  immersed  in  the  bath ;  but  generally  a  foot-bath  is  preferable,  the  in- 
side of  the  thighs  and  arms  and  the  hepatic  region  being  at  the  same  time 
sponged.  The  bath  should  be  repeated  twioe  daily,  lasting  each  time  for  ten 
or  fifteen  minutes. 

I  have  had  no  experience  in  this  method  of  using  nitro-muriatic  acid,  but 
have  derived  great  benefit  from  the  application  of  the  acid  over  the  hepatic 
region.  My  plan  has  been  to  wring  out  a  large  piece  (eight  by  ten  inches) 
of  spongio-piline,  or  of  canton-flannel  (several  layers),  in  a  lotion  of  a  strength 
varying,  according  to  the  irritability  of  the  patient's  skin,  from  one  to  three 
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nidrachins  to  the  pint,  and  to  apply  tlris  over  tlic  rij^ht  hypochondnuin, 
^vering  it  with  a  piece  of  oilod  silk  iiuppnrtcd  by  a  baudagc.  The  applica- 
Qn  fiotnetimes  causes  a  prickling  seiisatiou,  and  after  a  time  may  produce  a 

ofufie  local  Bweating,  The  dreeing  Diay  be  lefl  on  froin  hulf  aii  hour  to  an 
r,  Mhd  be  repeated  three  or  four  times  a  day;  &ome  patients  can  wear  it 

DOst  oontiuuously. 

ToxicoLOGT, — \Mien  taken  in  poisonoua  cluBes,  nitrLvnmriatic  acid  pro- 
nws  symptoms  and  results  similar  to  those  following  the  ingestion  of  nitric 
ud.  The  color  of  the  stain  produced  by  it  la  yellow,  and  its  antidotes  are 
he  same  as  those  of  other  mineral  acids. 

Lactic  Acm  (Acibum  Lacticum,  U.  S.)  appears  to  be  the  natural  add 

the  gaistric  jaioe,  and  may  with  propriety  be  used  as  an  adjuvant  to  pepsio 

doeea  of  half  a  draclim  three  times  a  day.    W*  Preyer,  conceiving  that  sleep 

due  to  the  presence  in  the  blood  of  the  results  of  tissue  change,  amongst 

which  \s  lactic  acid,  experimented  with  it  and  its  m)da  suit,  nnd  announced 

lat  they  acted  as  powerful  soporifics  upon  both  man  and  the  lower  unimaU 

Cen t ralb ,  Med.  Wissenx, ,1875,p.  57S).    A ecord i n g  t o  h is  atat emen t a ,  w i th  t he 

!eep  came  deep,  slow  rcf^pi ration,  wkh  lessening  of  reflex  activity  and  of  the 

il3'  temperature.     Sub8e(|uent  paj>en3  by  Dr.  E.  !Mendel  (Deutsch.  Med. 

'ochfns,,  1876,  No.  17),  Dr.  Erier  (  Centralb.  Med,  Wis^ens.^  1876»  p.  658)^ 

Dr.  Fischer  (Lond.  Mtd.  Rtctyrd,  1S77,  p,  193),  Dr.  Lothar  {Virchom'* 

rchh^  Bd.  Ixvi.  p.  120),  and  Dr.  Senator  (^Berlin.  Klin.  Wothens.^  1877, 

537),  have  shown  that  the  hypnotic  jwwers  of  lactic  ueid  and  its  sidtB  are 

Ty  fi'eble  and  uncertain.     The  large  do»es  used  also  are  very  prone  to  pro- 

irritation  of  the  nHmcntury  canal,  and  Senator  noticed  the  production 

amatic  pains.     From  three  to  nine  drachms  of  the  lactate  of  sodium 

lay  be  given  at  a  doae. 

PHOSPHOBUS,    (P.)   U.S, 
Phosphoms  is  a  translucent,  when  pure  nearly  colorless,  hut  usually  alightlj 
jlowitth,  highly  inflamuiabte  elementary  body,  which  is  tasteless,  but  possesaed 
r  a  ^leculiar  alHaeeous  odor.    It  is  obtained  trom  tlic  phosphate  of  calcium  of 
ilcined  lH>ues,  by  taking  away  the  lime  with  sulphuric  acid  and  deoxidizing 
be  rt«iduum  by  heating  with  charcoal.    It  k  insoluble  in  water,  sparingly  sol- 
uble in  ether,  absolute  deohol^  and  the  »3ils,  freely  sty  in  chlorofiirm.    It  takes 
Ire  at.  100^  F.,  and  melts  at  108^  F.    In  the  shops  it  is  in  cyUndricid  sticks, 
t>vered  with  a  whitish  layer,  and  having  when  cut  a  waxy  consistence  and 
When  properly  treated,  it  h  converted  into  several  allotropic  forms, 
be  red  phosphorus,  black  phosphorus,  and  the  crystallized  metidlio  phos- 
horuji  of  Hittorf.     The  first  of  these  is  the  most  important ;  it  is  brittle, 
not  t-ake  fire  at  ordinary  tempenitures,  and  is  said  not  to  be  poisonous. 
Physiological  Action.— The   physiological   action  of  phosphorus  in 
bcra^jeutic  doses  is  probably  entirely  different  from  that  wliich  it  exerts  when 
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in  larger  amounts.  It  is  a  constituent  of  most  of  the  more  important  tissues, 
and  is  especially  abundant  in  the  nonre-centres.  Like  iron,  cod-liver  oil,  etc., 
it  appears  to  act  when  given  in  minute  quantity  as  a  stimulant  to  the  nutri- 
tion of  the  tissues,  into  whose  composition  it  enters.  So  far  as  the  nervous 
system  is  concerned,  this  assertion  rests  chiefly  upon  clinical  observation ;  but 
Dr.  Wegner  (  Vtrcliows  Archiv^  June  22,  1872)  has  experimentally  demon- 
strated such  an  action  upon  the  bony  tissues.  He  found  that  when  adult 
animals  were  fed  upon  minute  doses  of  phosphorus  tJie  spongy  tissue  in  the 
long  and  short  bones  was  thickened,  and  the  compact  tissue  rendered  more 
dense.  Afler  a  time  new  tissue  was  deposited  upon  the  inside  of  the  shafts 
of  the  long  bones,  in  some  instances  until  the  marrow-cavity  was  obliterated. 
The  action  upon  the  bones  of  growing  animals  was  even  more  marked. 

Phosphorus  was  at  one  time  believed  to  be  a  diffusible  stimulant,  and  it 
possibly  may  exert  such  an  influence.  In  the  acute  nervous  exhaustion  of 
typhoid  pneuinonia  I  have  seen  it  apparently  act  very  favorably  in  this  way. 

For  reasons  to  be  hereafler  adduced,  it  is  certain  that  in  poisonous  doses 
phosphorus  acts  as  phosphorus,  and  when  it  is  administered  therapeutically 
it  certainly  enters  the  blood  in  its  elemental  form,  and,  I  believe,  acts  as  such. 
Dr.  Wegner  advances  the  following  reasons  for  believing  that  it  does  not  act 
as  phosphoric  acid  so  far  as  the  bony  tissues  are  concerned.  First,  no  similar 
action  can  be  obtained  from  phosphoric  acid  unless  from  eight  hundred  to  one 
thousand  times  the  proportional  dose  be  given.  Second,  the  newly-formed 
tissue  is  at  first  gelatinous.  Third,  there  is  no  excess  of  phosphates  in  the 
bone.  Fourth,  when  the  food  is  deprived  of  lime  the  same  new  tissue  arises, 
but  remains  in  a  soil,  gelatinous  state. 

Therapeutics. — The  chief  use  of  phosphorus  in  medicine  is  as  a  nutri- 
ent tonic  to  the  nervous  system.  In  all  cases  of  chronic  nervous  exhausttoHy 
whether  involving  the  cerebral  or  spinal  centres,  it  is  of  great  value.  I  have 
seen  marked  benefit  from  its  use  when  the  symptoms  were  not  severe  enough 
'  to  indicate  organic  lesion ;  but  the  most  remarkable  results  have  been  in  the 
cases  in  which  the  structure  of  the  centres  was  apparently  deeply  implicated. 
In  threatening  cerebral  softening,  in  myelitic  paraplegia  from  excessive 
venery,  it  is  the  only  drug  which  appears  really  to  affect  the  nerve-centres. 

In  neuralgia  attention  has  recently  been  drawn  by  several  writers  to  its 
virtues ;  and,  as  neuralgia  is  oflen  simply  an  expression  of  exhausted  nerve- 
power,  the  use  of  phosphorus  is  commended  by  reason  as  well  as  by  experience. 

It  is  probable  that  it  may  be  of  value  in  some  cases  of  impaired  vitality, 
although  the  nervous  system  be  not  obviously  implicated.  Dr.  H.  Eames 
(Dublin  Journal  of  Medical  Sciences,  Jan.  1872)  states  that  he  has  obtained 
p;reat  benefit  from  its  use  in  obstinate  skin-affections,  such  as  lupus,  acne,  and 
psoriasis.     Attention  has  been  recently  called  abroad  to  its  use  in  cataract,* 

♦  Dr.  Tavignot,  Revue  de  Thirapeutiqne  MSdico-Chirurgieale,  August  and  Septomberi 
lS71;'Prof.  Gloppi,  Oiomalt  d^O/talmolo^a,  abstract  in  N.  Y,  Medical  Record,  1872. 
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Oo  ftcoauDt  of  its  marked  loflueDce  od  the  dovdopment  of  bone,  Br. 
Wagner  suggested  tta  use  in  osteomalacia  and  id  rickef*,  and  I>r,  Frieze  gUitCji 
(AniMi.  A7m.  HocA,,  1877,  p.  437)  thai  he  has  had  britliiuit  succu^ia  from  iU 
UM  ill  combination  with  irrm  id  eeTeral  cases  in  which  urdinury  trcntinent 
had  Ikiied,  Prof.  Samuel  B,  Percy  hns  used  jihospburua  succeaafully  for 
rspeited  juruncular  eruptions  (I^ize  £gsa^j  Tramt.  Amrr.  Med*  Ab90€*^ 
1872,  p,  659). 

Toxicx>LOGY^. — T}»o  ingestion  of  a  fatal  dose  of  phiiephorua  is  not  fuUowed 
bj  any  eontiible  effects  for  aomo  time.  After,  however,  from  three  to  twelve 
bottus  a  scn&c  of  wciukneas  and  of  general  wretchedne«  manifosta  itself,  and 
in  a  lutgc  proportion  of  the  eases  (aocording  to  Lcwin  ci|^hty-eight  per  cent.) 
Is  leoompanied,  or  soon  followed,  by  vomiting.  With  the  emcsiii  there  ia 
aaasea^  and  in  most  cases  the  imtient  soon  eomplnins  of  abdominal  pain,  the 
MTrrity  of  which,  however,  never  equals  that  of  corrosive  pi:>iBoning,  The 
iDattcTB  \^omitcd  oonsigt  uf  ftMxJ,  mucus,  and  bile.  During  the  first  eight  nr 
ten  hours  they  often  ainelJ  strongly  of  phosphorus,  and  are  luminous  in  the 
daric.  The  vomiting  may  persiiA  during  the  whole  attack,  but  generally 
ecMRB  on  the  seeoud  or  third  day,  to  reappear  with  the  subsequent  jaundice, 
when  ooffeeHJolored  vomit  from  exuded  blood  is  ejected.  The  pain,  which  in 
iB08t  eases  abutes  with  the  vomiting,  often  spreads  fn^m  the  epigastrium  over 
the  whole  abdoman,  and  in  rare  instanees  is  paroxysmal.  If  it  reappear  in 
the  I»tt«r  eU^'^f  it  is  upt  to  affect  aspeeially  the  right  hypochondrium,  and 
ti  affiociatcd  with  decided  tenderness  in  the  region  named  and  in  the  epigas- 
trium* 

fThc  tongue  is  whitish  or  abnormally  red,  sometimes  furred,  There  is 
gioerally  hver,  hms  of  appetite,  and  thirst  I^Iaukopif  has  noted  a  morning 
and  evening  temi»erature  of  from  37*^  C.  to  30°  C,  and  from  37.4°  C.  to  39.8* 
C.  nsspectively.  During  tJie  latter  part  of  the  case  there  is  very  oft^^i  a  IB- 
markable  fall  in  the  temperature,  which  is  generally,  but  not  always,  a  pro- 
cursor  v>f  death.  Tlie  lowest  point  I  have  seen  noted  wa»  31  J2°  C.  (88.2^  R ) 
aomo  hour?  before  dojith.^  In  some  cases  fever  is  altogether  abscDt  or  comes 
on  just  before  death. f 

Tlie  fitools  are  at  times  normal  in  character  and  frecjuoncy,  but  there  is 
gtnemlly  diarrhcea  or  constipation,  with  flatulence.  Latxs  in  the  attack  the 
pttisag^  are  io  most  cases  very  Light  clay-colored^  or  even  whitish,  and  ex- 
ocptlonnlly  they  are  bloody.     In  some  cases  they  are  phosphofCMenti, 

Jaundiei*  comes  on  in  from  thirty-six  hours  (casos  report^  by  Haukop^ 
Wiener  Mrdizi/i.  Wochaisclm/t^  18G3,  and  by  Tiingel,  K  Unuche  Mittheiltinfftn 
1XIJI  tier  Mrdiciju  Ahtlheilung  dcs  AUgemein.  KrartkenhayseA  in  Hamburg^ 
1301 )  to  five  da^TJ  (Lebert  and  Wyss,  Archtteg  GeiUrakjtf  Gth  series,  adi.,  Sep- 
t4^mber,  18GB)  after  tlie  ingestion  of  the  poison.    In  most  cases  it  appears  Erst 


■  Sm  OMt  of  Hr.  Btttimnnnr  Arifkiv  dtr  Heilkmtdtf  1871^  p.  257. 
t  S««eaM  of  Ct^DCiilu,  S^ttenham  Soe^   Vtar^lfookt  14I8»'70,  p.  4H* 
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♦Dr.  Tavignot,  Rf 
1871;'Prof.  Gioppi,  G: 


-^  Stuxiidme?  the  urine  gives  previous  warning  of  it 

»«  Ujt^-  15  with  it  a  decided  and  palpable  increase  ie 

T1.13.  taj  pass,  if  the  patient  live  long  enough,  intc 

samiTtiZ  :f  the  bulk  of  the  viscus.     The  severe  nervou^»— s 

f  r«^*  ireloped  until  after  the  jaundice,  although  earlj*^^3^ 

*  irt  ^frequently  anxiety,  headache,  giddiness,  and^E=J 

r.    r  fT«c  sleeplessness.     Tlie  more  pronounced  nervous  ^^^ 

ifcsirliaL  which  may  be  wild  and  is  very  frequently 

^tf Wit-in^  inflhi^  in  coma  and  death,  occasionally  preceded  by 

z  X'  Taylor,  the  latter  are  a  certain  sign  of  approach- 

f  ^atfnlly,  partial  spasms  and  fibrillar  contractions  of 

vjnr.  although  there  is  always,  in  not  too  rapid  cases, 

I  -h^  TohiDtaij  muscles.     Death  sometimes  takes  place 

■■.r^pM  jod  caiidiac  paralysis,  but  more  commonly  the  patient 

fm  1  ^Mxal  failure  of  the  respiration  and  circulation. 

t  is  by  a  gradual  amelioration  of  the  symptoms,  and 

B  apt  to  be  impaired  for  some  time.     Apparently 

convalesce  unexpectedly,  and  TiingeJ  states 

Bar  take  place  even  after  violent  delirium. 

Jwavs  much  affected  by  the  poison.    Very  commonly 

.  ,iJiBmi»n»>  *n«'  sometimes  it  contains  sugar.     As  was  first 

«  Huk  and  Leyden  (Die  acute  Phosphorvergiftung^  Berlin, 

^ma»  !»«*">»  bile-acids,  as  well  as  biliary  coloring-matter, 

^^  jjjnnJ  in  the  urine.    Not  unfrequently  a  cloudy  sediment 

^  -^  of  epithelial  cells,  often  tinged  with  bile,  is  deposited. 


-fill  jDHWOmes 


^jdLiyw— 


(Mg^^9  Arehiv,  Bd.  iiL  p.  1)  and  other  observers  have 
the  urine  of  dogs  poisoned  with  phosphorus,  and 
are  sometimes  to  be  met  with  in  the  human 
generally  follows,  but  may  precede,  the  icterus. 
appanntly  oonstant  constituent  of  the  urine  is  the 
been  found  in  the  urine  inside  of  renal  epithelial 
(Sohati,  Prag.  Med.  Wocheuschri/t,  1882, 


^^8— k  BymptomB  pandlcl  with  those  commonly  seen 

Mtoi  that  he  has  seldom  seen  albuminuria  in  ani- 

of  the  kidneys  was  profoundly  altered.    Orfila, 

1  that  the  only  effects  following  the  injeo- 

Ignlar  ran  of  an  aninud  were  the  cxhal^- 

■ilmoaaiy  inflamnution :  on  examination 

mi^  wu  found  in  the  lungs.    Ludimar 

raftw/ttr  KUn.  Med.,  p.  198)  have 

ndwEo  amet  of  tho  oil  in  the 

'  ^th  labsequent  oxidation 

nleoted  in  the  fonn  of 
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\  fine  emuMon,  the  characteristic  Bjrniptoms  and  post-mortem  appearances  of 
lphosphonis-p<jlsonmg  reawlt. 

I  some  instances  phosphonis-poi soiling  presents  Byroptonis  quite  different 
the  fy^jical  array »  Death  may  take  place  in  a  few  hours,  and  in  such 
I  jaundice  is  not  generally  prt'seot  (case,  London  Lancet^  1879,  ii*  31 1), 
Zeidler  reports  a  death  in  IVirty  two  hours,  from  suppression  of  urine^  with 
collApse  and  erotic  deUriuHL  In  a  case  of  BolUnger's  (Deutuckeit  Archiv/Ur 
KUn.  Medidn^  Bd.  vi,,  1870)  the  chief  symptoraa  were  vomiting,  join  and 
tenderness  over  the  ahdomen,  great  weakness  of  pulse,  gradual ly*devel oped 
paralysis  of  the  legs,  and  death,  without  jaundice,  in  four  and  a  hiilf  days. 
The  autopsy  revealed  hemorrhagic  effusion  between  the  membranes  and  the 
Eptnnl  cord,  and  also  into  the  sheaths  of  the  proximal  portions  of  the  spinal 
nerves* 

In  women,  fatal  doses  of  phosphorus  very  commonly  produce  a  bloody 
..peeudo-meustrmd  discharge,  and  when  pregnancy  exists  almost  invariably 
tioe  abortion  or  miscarnage. 

The  older  toiicologists  spoke  of  an  erosive  gastritis  as  a  common  result  of 
bhosphorus-poisoning^  hut  it  is  now  well  established  that  such  affection  is 
rarely  induced  by  the  drug.*  As  was  first  pointed  out  by  Virchow 
[Virehow'g  Archiv^  Bd.  xxxi.,  1804)  there  is  universally  a  gastro-adenitis, 
ihich  caoses  the  gastric  mucous  membrane  to  be  thickened,  opafjue,  whitish, 
lyish,  or  yellowish-whit«.  Under  the  microscope  the  epithelial  cells  appear 
irolkn  and  filled  with  grannies  and  oil-globules,  and  in  very  advanced 
eneration  the  c<;lls  complet<}Iy  break  down.  This  gastro-adenitis  is  not 
iue  to  a  local  action  of  the  phogphorus,  because  it  occurs  when  the  poison 
I  introduced  through  other  channels  than  the  mouth.  The  duodenum  and 
ntestines  suffer  similar  changes.  The  liver  is  generally  very  much  enlarged, 
able,  and  light^jolored ;  sometimes  it  is  mottled,  and  sometimes  portions 
it  are  deeply  stained  with  bilcf  The  cells  are  gorged  with  fat-globules, 
Q&d  in  some  cases  there  are  small-celled  int^ri*titial  thickenings  due  to  hyper- 
dama  of  the  trabecular  tissue.  The  galbbladdcr  may  be  full  or  empty.  In 
ed  cases  the  liver  undergoes  atrophy,  with  destruction  of  its  secreting 
The  kidneys,  especially  in  their  cortical  portion,  suffer  a  degeneration 
Dilar  to  that  of  the  liver,  the  epithelium  becoming  enlarged,  granular,  fatty, 
md  finally  undofgoing  destruction.  The  voluntary  and  cardiac  muscles,  the 
fipleen,  the  lungs,  and  probably  all  the  tissues,  partake  of  the  universal  fatty 

icgcnerationj  which  Wegner  has  shown  to  involve  even  the  minute  arterioles, 
•  It  wt»ttld  ftppcftr  probable  that  If  it  occurred  »t  nil  it  would  l>e  in  rapidly  fiitiil  ofues; 
UTllJigel  did  not  find  it  ia  a  patient  dead  in  nine  houra  of  phoiphorui-poiaoDing.*-' 
7wiimr'»  Afxhiv,  Bd,  %%%,,  1864. 
t  Aoeordiog  io  rc*carcho4  made  bj  Br.  Emile  Ronst^aa  In  tlie  Pathol^gtcsal  Laboratorjr 
of  ihi»  Univcriiljf  of  Punnaylrania,  the  first  anatotnioal  ohangoi  in  the  Uv«r  occur  ia  tho 
I  of  tbe  lobules  around  the  hepatic  vgid. 
t  Mopn  of  tbo  pr«seat  work  dooa  oot  allow  Qf  a  full  di«€Uiiion  of  the  pathologjr  of 
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The  blood  is  often  profoundly  affected,  becoming  very  dark,  losing  it« 
power  of  coagulation,  and  apparently  suffering  also  in  its  corpuscular  elements : 
for  ecohymoscs  are  almost  universal,  and  bsematin  crystals  are  occasionally 
found  in  the  viscera.  In  the  case  of  Concato  (he.  at.)  the  white  corpusdes 
were  observed  during  life  to  be  increased  in  number,  and  ^e  red  to  be 
diminished  in  size  and  altered  in  form.  The  eochymoses  occur  in  all  parts  of 
the  body,  but  are  apt  to  be  especially  pronounced  in  the  mediastinum  and  the 
serous  membranes.  Schiff  has  found  that  in  dogs,  after  death  from  phoa- 
phorus,  the  blood  docs  not  pass  into  the  veins,  but  remains  in  the  arteries 
(Archiv/iir  Exper.  Pathol,  und  Therap.,  Bd,  ii.  p.  347). 

Dr.  Mayer  states  that  when  very  large  doses  of  the  poison  have  been  taken, 
the  blood  and  even  the  urine  (?)  may  be  phosphorescent  (  Canstatt's  Jahtf- 
hencht,  Bd.  v.,  1862,  p.  123). 

The  elimination  of  bile-acids  in  the  urine  shows  that  the  jaundice  of  phos- 
phorus is  caused  not  by  an  arrest  of  secretion,  but  by  an  occlusion  of  the 
biliary  passages  and  consequent  resorption  of  the  bile.  Dr.  0.  Kohts  (loc.  ctt,) 
has  apparently  demonstrated  that  the  occlusion  is  most  frequently  due  to  the 
duodenitis  involving  the  common  duct,  so  as  to  obliterate  its  lumen  by  the 
swelling  of  the  mucous  membrane.  In  some  cases,  however,  it  is  probable, 
as  believed  by  Wyss,  Alter,  and  Ebstein,  that  a  catarrhal  inflammation  of 
the  minute  gall-ducts  is  the  cause  of  the  jaundice,  and  also  that  the  result  is 
in  part  effected  through  pressure  upon  those  ducts  by  the  swelling  of  the 
glandular  and  trabecular  tissue.*  It  is  proper  to  state  that  Demarbaix  and 
Willmart  (Presse  MMicale,  xxi.,  1869,  and  Schmidt's  JahrhUcher,  p.  152,  Bd. 
cxliv.)  insist  that  the  icterus  is  not  really  hcptogenous,  but  hscmic  in  origin, 
chiefly  because  they  have  found  ha&matoidin  in  the  urine.  This  fact,  however, 
proves  only  that  the  blood  is  altered  by  the  poison :  it  does  not  disprove  the 
liver-origin  of  the  jaundice. 

Acute  phosphorus-poisoning  so  closely  resembles  yellow  atrophy  of  the 
liver  that  their  clinical  distinction  is  sometimes  difficult,  nay,  impossible. 
Distinct  phosphorescence  in  the  breath,  vomit,  or  stools  would  of  course  be 
direct  evidence  of  poisoning.  This  phosphorescence,  however,  very  otten 
cannot  be  detected :  according  to  Vetter  (  VirchovDM  Archtv,  Bd.  liii.  p.  186) 
it  can  be  rendered  more  evident  in  the  vomit,  stools,  etc.,  by  acidifying  with 
sulphuric  acid  and  warming  in  a  shallow  dish.  When  death  ensues  during 
the  first  week  of  phosphorus-poisoning,  the  enlarged  liver  affords  a  distinctive 
proof  of  poisoning ;  but  when  the  case  is  more  protracted,  the  atrophied  liver 

phopphorue-pnieoning.  The  render  is  referred  to  the  following  papers :  Etudes  climqueB 
et  erpSrimeHtaU§  §ur  V Empoitonnement  aigu  par  le  Phonphore,  Par  Prof.  H.  Lebort  et 
Dr.  0.  Wyss. — Archite$  Ginii-aleHf  Sept.  1868.  Zur  pntholoffftchen  Anatomic  dcr  actiUm 
Leberatrophie  nnd  tier  Pho»phorverfji/tungt  \on  Dr.  Otto  Bollinger. — Detituchet  Arch./, 
Klin,  Med.f  B<i.  t.,  18(J9.  Ueber  Jcterut  bet  Phonphorvergi/tung,  von  Dr.  0.  Ku\\{».—lbid, 
*  For  an  elaborate  discussion  of  the  cnu8o  of  jaundice,  see  KobU's  Memoir,  Veuttehf 
ArehiVf  Bd.  v.  p.  108  j  consult  also  thai  of  Dr.  Bollinger,  Centralblatt/Ur  die  Med.  Wi*9,, 
1809,  and  Deuttchet  Arekiv,  Bd.  ?.,  1869. 
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of  pluKplKiras  caDDot  be  distingiiislied  from  that  of  the  natural  digease.  The 
Ejmptoim  during  life  rarely^  if  ever,  afford  sufficient  ground  for  a  positive 
diignosk  The  lull  in  the  gymptoms  after  the  first  onset  of  the  disease  hap- 
pcwj  more  generally  in  phosphorus-poisoning  than  in  yellow  atrophy.  Yet 
Ihe  clinical  diffenjnces  between  various  coses  of  either  affection  are  greater 
chaa  tliose  which  have  been  relied  upon  lus  »eparuting  the  two  affections. 
Eoliler  ha  aAserted  that  Q^yniiiudelie  ueid  in  atropliy  of  the  liver  replaces 
thfl  sarco-lactic  acid  of  phosphomst-poisoniiig^  and  stress  has  been  laid  upon 
tlieaflaeried  fiiets  tiiat  in  the  natural  disease  leuein  and  tyroBiu  are  present  in 
ihuid&QOe  in  the  urine,  whilst  in  the  poiifoning  they  are  absent.  In  yellow 
ilropL)',  however,  tyroein  is  not  nnfi-equently  absent  from  the  urine,  and  leuein 
piweut  in  very  small  amount,  whilst  both  principle«i  may  be  present  in 
phospiionisi-poisoning.*  In  regard  to  the  acids  in  the  urine,  very  careful 
obemicftl  analyi^is  would  in  any  case  be  neocssary  to  di^termioe  their  pre^ 
•ftCe,  and  sufficient  evidence  is  certainly  not  yet  fijrthioiuiog  to  tihow  that 
either  of  them  is  really  characteristic.  Chemical  examinsitton  is  ther<?fore 
ibiolfitely  necessary  in   all   medico-lpgal   cases.      (For  discussions   of  the 

aMpMwiB  between  yellow  atrophy  and  phoisphorus-poi^oning,  sec  Kohler, 
SyJenham  Year-Book^  1870,  p.  455  ;  Schultzen  and  Ries^  Annfilm  des 
Baliti.  KranlceiihauMs^  Bd.  xv.,  1869 ;  and  especially  Dr.  I.  0<<dikov8ky, 
WW  MfnUzin,  Pretse,  xm,y  1872,  abstracted  in  ScJimidf'g  JakrhUchcT^  Bd. 
«^v.  p.  15.  For  eases  in  which  the  queatiou  was  Icgidly  rai^sed,  investi- 
gutod^iad  discussed,  see  Schmtdf'sJahrb.,  Bd.  exli.  p.  Uil ;  Sj/d.  Yfnr-Hool\ 
1832,  p.  430;  Annales  dUt/phte,  Jan.  18t»9.)  According  to  M.  Poulet 
(Coi.  Mid.  de  Patigy  Aug.  1872)  phosphorus  h  eliminated  as  hypophospliorio 
acliind  the  jK>isoning  can  be  recoj^nizod  by  heatini:  the  urine  witli  nitric  acid 
to  uttlciualion.  If  hypophosphorie  add  be  present,  as  dryness  is  reached  the 
laiituru  suddenly  bursts  into  a  flame  like  a  packet  of  matches* 

It  bus  of  late  yeiirs  been  dt'inuntitrat*?d  that  phosphorus  passes  into  the 
Wood  oi  |ihosphorus,  and  nut  in  the  fomi  of  j>hos|j!ioric  add  or  other  com- 
pOiuuL  In  poiEouing-eases  in  men  the  breath  is  said  sometimes  to  be  dis- 
tinctly phosphorefloent ;  and  in  animals  Bamberger  has  found  phosphorus  in 
tlicllood,  and  Hu^emann  and  Mamie  in  the  liver,  two  or  three  htmrs  iiiler 
lt« iiigcjtion  ;  Vf .  Dyhkow sky  {hfoppe-S^'t/lfTs  Mrdidnmh-chemisehm  Unfer- 
««cA«ii<^,  Heft  i.  p.  54)  has  detected  it  in  the  blood  and  liver  ten  hours  atler 

IgagHartion ;  and  other  observers  have  demonstrated  its  presence  in  alnu^i^t 
'  the  ti£8UG&  It  seems  probable  that  to  t»tjmtj  extent  it  finds  entrance 
>th©  circulation  by  being  diissolvcd  in  tlit;  various  fatty  mutters  contained 
D>  the  alimentary  canal.  At  the  temi>eniture  of  the  body,  however,  it  yields 
ftottadant  vapors,  and  Bamberger  has  demonstrated  that  these  readily  inid 

•(W»  \Wi€ner  Jtf«fl,  Prttte,  1S72;  Schmidt'»  Inkrh,,  B<l.  160,  p.  127 J  Bd.  195,  p. 
^3<^).  hot.  Owikovikj  beriov«s  ibiiC  the  piineiplo*  Appear  habitually  about  tbe  Rixth  day 
ofl^tp^^i^niQg^  when  th«  liver  ii  still  enUrged. 
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rapidly  pass  through  animal  membranes.  He  has  found  that  defibrinatcd 
blood,  when  separated  from  the  fumes  of  phosphorus  only  by  an  animal  mem- 
brane, rapidly  becomes  saturated  with  the  poison.  Dybkowsky  (loc,  cit.)  has 
confirmed  this,  and  it  cannot  be  doubted  that  in  a  similar  manner  living  blood 
absorbs  the  poison  from  the  alimentary  canal. 

W.  Dybkowsky  {Hoppe-Seylers  Medicimsch-chemische  Untersuchungen^ 
Heft  i.)  renders  probable  the  theory  of  Schuchardt  {Henle  und  P/eu/er't 
Archil^  N.  F.,  Bd.  viii.)  that  the  phosphorus  to  some  extent  in  the  ali- 
mentary canal,  but  much  more  largely  in  the  Teins,  is  converted  into  phos 
phuretted  hydrogen,  and  that  some  of  this  compound  and  some  of  the  phos- 
phorus itself  is  oxidized  in  the  venous  blood,  so  that  phosphoric  acid,  besides 
phosphorus  and  phosphuretted  hydrogen,  is  emptied  into  the  arterial  blood ; 
further,  that  the  last  two  compounds  are  oxidized  at  the  expense  of  the 
arterial  blood  and  the  tissues  it  feeds,  and  that  the  poisoning  is  due  to  this 
deprivation  of  oxygen.  For  the  details  of  the  experiments  upon  which 
these  conclusions  rest  I  must  refer  the  reader  to  the  original  memoir.* 

The  indications  for  treatment  in  phosphorus-poisoning  are  very  evident 
It  is  plain  that  no  medication  can  influence  the  terrible  organic  lesions  in 
duced,  and  that  the  primary  object  must  be  to  prevent  the  absorption  of  tho 
poison.  Emetics  and  purgatives  are,  therefore,  of  prime  importance.  As 
phosphorus  is  soluble  in  oils,  no  fatty  matters  should  be  allowed  either  in 
the  food  or  medicines.  As  an  emetic,  sulpliate  of  copper  should  always 
he  chosen. 

The  minute  particles  of  phosphorus  adhere  so  closely  to  the  alimentary 
canal  that  they  cannot  be  dislodged  by  mechanical  means,  and  an  antidote  is 
urgently  demanded.  For  the  purpose  of  oxidizing  the  poison,  Duflos  sug- 
gested magnesia  usta  and  liquor  chlorini,  and  Scherer  the  chloride  of  lime ; 
but  in  practice  these  substances  have  been  found  of  no  value,  on  account  of 
the  slowness  of  their  action. 

The  oil  of  turpentine,  originally  proposed  by  Andant  (Journal  de  M^de- 
cinc  de  Bruxelles,  18G8-69)  as  an  antidote  to  phosphorus,f  has  been  largely 
used  by  experimenters,  with  apparently  contradictory  results,  which,  as  is  now 
known,  were  due  to  the  employment  of  different  varieties  of  the  oil.  Tliei-e 
are  in  European  commerce  three  varieties  of  turpentine, — the  rectified,  the 
German,  and  the  French.  Jonas  (lAebig  wnd  Wohiers  Annakn  der  Chemie^ 
Bd.  xxxiv.)  found  that  whilst  the  pure  oil  has  no  effect  upon  phosphorus, 
the  acid  French  oil  forms  with  it  a  crystalline,  spermaceti-like  mass.  This  is 
soluble  in  ether,  alcohol,  and  alkaline  solutions,  and  has  received  the  name  of 
turpentine-phosphoric  acid.     It  is  said  to  be  eliminated  by  the  kidneys  un- 

♦  M.  Lccorch^  {Arvhivei  de  Phytiohftjie  nonnnle  et  puiholtujujnef  tome  i.,  186S,  tome  ii., 
18C9)  believes  that  phosphorus  acts  in  the  blood  us  pho:^phoric  acid,  but  docs  uot  efitablish 
his  opinion.     For  a  discussion  of  this,  see  Dybkowsky's  paper. 

f  For  cases,  see  Gmttte  llebdowudaircy  1874;  Schmidt's  Jahrbiicherf  Dd.  169,  p.  126  j 
Med,  Times  and  Gaz,,  1876,  ii.461. 
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i^umged,  and  to  exert  no  deleterioua  infiuence.  The  elaborate  experimenta 
of  Vetter  on  dogs  and  rabbits  gave  results  in  accord  with  these  fucts,  fur  he 
found  the  rexjtified  and  German  oils  to  b^3  of  no  value  in  ])ho8pliorus-p*>ison- 
ing,  whilst  the  cnide  acid  French  oil  was  distinctly  antidotal  K(M*hler, 
however,  asserts  that  when  the  German  oil  has  not  been  rectified  for  some 
time,  it  acta  upon  phosphonis.  He  believes  that  the  oU  aets  partly  by  oxi- 
cilsing  the  poison j  ajid  partly  by  converting  it  into  the  harmless  turpentine- 
irons  acid*  One  part  of  the  oii  must  be  given  for  0.01  part  uf  the 
inia.  (^Detroit  Hemew^  1873;  trom  Mcd.-Ckirur<f.  Ranthchatt^  June, 
1873u)  The  ordinaiy  American  oil  of  turijentine,  as  wc41  as  the  Canada 
Bakntn^  appears  to  be  of  no  ajitidot^U  value  in  phosphoruii'poisonlng. 

Aa  was  pointed  out  by  31 M,  Eulenborg  and  Guttmann  {AcrU,  LtfrratHr- 
liait,  18GS,  No.  12,  quoted  in  Sydenham  Year-Book,  18C8,  p.  450),  and 
subsequently  by  Prof  Bamberger  (  Wirner  Medizuuscfic  Pre»$e^  Jan,  1872 ; 
VtrchoicB  Archib\  June,  1872),  phtjsphunis  in  a  solution  of  a  soluble  salt 

copper  becomes  immediately  black,  owing  to  the  formation  of  a  photH 
of  the  metal.  Prof,  Bamberger  {he.  ciL)  also  asserts  that,  whili^t  this 
change  b  very  rapid,  that  bduced  by  turpentine  is  a  slow  one,  and,  from 
aa  elaborate  series  of  expierimenta  upon  animals,  concludes  that  a^pper  is 
much  the  more  valuable  and  certain  antidote.  In  human  poisonings  then, 
Stdphate  of  copper  should  be  given  in  dilute  solution,  tliree  grains  every 
five  minutes  until  vomiting  is  induced,  Afler  this,  if  the  French  oil  be 
acoesable,  it  may  be  given  freely  in  emulsion.  Otherwise,  sulphate  of  copper, 
with  opium  to  restrain  the  cmcsis,  should  be  administered  in  such  doses  as 
the  stomach  will  retain.  Sulphate  or  citrate  of  magnesium  should  be  used 
as  a  quickly-acting  purge,  and  symptoms  as  they  arise  should  be  judiciously 
treated* 

Matchmakers  and  other  artisans  who  are  exposed  by  their  occupations  to 
the  fumes  of  phosphorus  suffer  from  chronic  poisoning,  which,  whilst  in  manj 
cases  it  profoundly  affects  the  vitality  of  the  sufferer,  is  especially  distin- 
guished by  the  occurrence  of  necrosis  of  the  upper  or  lower  jaw.  It  has  long 
been  known  that  those  artisans  who  have  bad  teeth  are  especially  liable  to  bo 
icriously  affected,  and  the  experiments  of  Wegner  have  demonstratt'd  that 
the  necrf>sis  of  the  jaw  is  due  to  the  local  action  of  the  vapor  of  phosphorus 
upon  tlie  part.  He  f^iuud  that  when  rabbits  were  kept  in  an  atmosiphere  fult 
of  the  fumes  of  the  poison  no  necrosis  ever  occurred,  unless,  by  means  of  an 
unsound  tooth  or  an  artificial  wound,  the  atmosphere  had  aooess  to  the  bone. 
If  such  access  were,  on  the  other  hand^  allowed  to  any  bone  of  the  body^ 
periostitis  and  subsequent  necrosis  resulted.  Further,  when  rabbits  received 
continuously  small  doses  of  the  phosphorus  by  the  mouth,  no  necrosis  occurred 
even  after  wounds  which  laid  bare  the  bones.  As  phosphonis-uecrosis  iKilong? 
to  the  province  of  the  surgeon  rather  than  of  the  physician,  I  will  not  dis- 
cuss it  further  here. 

Al>sifNifiTRATiON.— Phosphorus  may  be  given  in  pill  or  in  8*jIuU(  n.     The 
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Oleum  PhospKoratum^  U.  S.,  coDtaining  one  per  oent.  by  weight  of  phos- 
phorus, may  be  given  in  doses  of  one  to  three  minims  in  aromatized  emulsion 
or  in  capsules.  The  Pilule  Phosphoric  U.  S.,  or  officinal  pills  of  phosphorus, 
contain  one-hundredth  of  a  grain  each.  In  regard  to  the  dose  of  phos- 
phorus, I  have  found  that  many  stomachs  will  not  bear  more  than  the 
fiflieth  or  even  the  hundredth  of  a  grain,  as  given  in  the  liquid  form  ;  but 
I  have  oflen  given  as  high  as  the  twentieth  of  a  grain.  Dr.  J.  A.  Thomp- 
son has  used  it  in  much  larger  doses  (^London  Practitioner^  July,  1873), 
prescribing  one-twelfth  of  a  grain  as  an  average  dose,  and  in  one  case  having 
given  as  high  as  one  fourth  of  a  grain  every  four  hours  without  injury.  On 
the  other  hand.  Dr.  Anstie  has  seen  slight  poisoning  from  three-fourths  of  a 
grain  taken  in  small  divided  doses  during  seven  days  (^London  Practitioner, 
Aug.  1873). 

ZiNCi  PiiosPHlDUM,  U.  S. — Phosphide  of  Zinc  has  been  largely  used 
with  asserted  good  results  as  a  substitute  for  phosphorus.  According  to  the 
researches  of  Yigier  (^BuU,  Therap,^  xc,  Jan.  1876)  it  would  seem  that  the 
phosphide  yields  its  phosphorus  within  the  economy,  probably  to  form  a 
phosphuretted  hydrogen.  He  found  that  it  killed  rabbits  more  quickly  than 
did  a  corresponding  dose  of  phosphorus,  and  that  both  symptoms  and  lesions 
were  identical  in  the  two  cases.  The  phosphide  should  be  given  in  pill  or 
granule.  The  dose  may  be  considered  as  one-twentieth  to  one-twelflh  of  a 
grain.  Prof  Seguin  recommends  doses  of  from  one-fourth  to  one-sixth  of 
a  grain.  « 


CLASS  m-OARDIAO  STIMULAI^S. 


The  tenn  cardinc  stimulants  \b  here  iised  to  desigiiate  a  number  of  medi- 
cines which,  when  given  intcrnidly^  increase  the  power  and  foree  of  the  cir* 
eolation,  and  are'  used  by  the  physician  ibr  sach  purposes.  There  are  some 
Btibetojicca  which  are  heart-stimulants  in  reality,  but  which  possess  other 
properties  in  so  great  a  degree  as  to  overshadow  their  cardiac  relations,  and 
Are  not  used  by  the  physician  to  affect  the  circulation.  Such  medicines  ar© 
considered  in  connection  with  those  powers  which  give  to  them  their  clinical 
value,  and  are  consequently  not  included  in  the  present  c1qss«  Some  of  the 
i  of  this  class  are  slow  in  (heir  upcmtion,  some  more  rapid.  Some 
increase  in  the  pulse-rate,  mrna  lower  it.  It  is  evident^  then,  that 
no  gencml  indications  can  be  luld  down  for  their  use,  but  that  medicines  so 
«livef«e  tnu^t  be  studied  individually. 


AMMONIA, 

Ammonift  is  a  colorless,  irrespinible,  bi^ldy  irritant  gas^  of  a  strong  alka- 
line fraction,  extremely  soluble  in  water.  It  is  obtained  upon  a  large  scjde  &» 
s^  waste  product  in  the  manufacture  of  coal  gas,  and  is  officinal  in  the  Materia 
Medica  list  of  the  U.  S*  Pharmacopceia  in  the  fonn  of  the  Btroiiger  water  of 
ammonia^  aitd  the  muriate,  carbonate,  nitnit^?,  and  sulphate  of  am  in  on  i  ion. 

PHireiOLOorcAL  Act r ox. — Locally  applied,  ammonia  is  a  very  powerful 
irrirant.  Wlien  inhaled,  it  causes  intense  in-itation,  and  finally  inflamma- 
tion of  tlio  mucous  membrane  of  the  air-passages,  imd  its  solution,  if  kept  in 
iXfntact  with  the  skin,  reddens,  blisters,  and  at  last  produces  even  sloughing 
of  the  parts.  When  ammonia  is  injected  into  the  veins  of  animiUs  in  con- 
Biderable  quantities,  it  causes  violent  convTilsionS|  with  remarkable  disturljance 
of  the  respinition,  followed,  if  the  dose  has  been  large  enough,  by  death  in  a 
X&rj  abort  time.  (F,  Lange,  Archw  fUr  ExpenmenL  PatUfd.  vnd  Tlier.^ 
Bd.  ii.  p.  3C8;  V,  FeUz  et  K.  Rittcr,  Jouninf  ck  P Anatomic  H  dc  hi  Phynoh^ 
1874,  p.  32*5;  Funke,  Pji'dgerK  Arcfnv,  Bd.  ix.  p.  426.1  The  respiration, 
If  oot  intcrff^red  with  by  the  tetanus,  is  enormously  accelerated,  Billroth 
Irchiv/Ur  KiiH.  Vhtrnrg.y  Bd.  vi,  p.  421)  states  that  the  temperature  falls 
uously  in  animals  p*>isoned  with  annnnnia, 

Kewpirntum. — Where  a  small  rjuuntity  i»i'  ammonia  is  injected  into  tne 
lilood  of  an  animal,  the  breathing  is  greatly  accelerated  ;  after  larger  doses  n 
period  of  arrest  of  respiration  occurs  in  ex])iration  (Funke),  at  once  or  in 

I  cours*^  of  a  few  seconds,  and  precedes  the  hiirrietl  brciitbing.     In  regard 

the  effect  of  section  of  the  pneumogastrics  u])on  the  respimtory  action 
of  ammonia  there  is  some  disagreement :  i\m^^  in  Funke^s  observations  the 
primary  arrest  of  respiration  was  always  present,  whilst  in  the  experimenls 
uf  Lunge  it  was  always  absent.     Both  obsen'cra  note,  however,  that  section 
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of  the  pneumogastrics  does  not  interfere  with  the  increased  rapidity  of  the 
breathing,  and  Funke  especially  remarks  that  the  change  from  the  slow,  deep 
breathing  of  divided  vagi  to  the  extremely  rapid  respiration  of  ammonia- 
poisoning  is  colossal.  Our  knowledge  of  the  physiology  of  respiration  is 
hardly  sufficient  to  warrant  a  positive  deduction ;  but  the  fiwts  noted  indicate 
very  strongly  that  ammonia  is  an  intense  direct  stimulant  to  the  respiratoiy 
centres  in  the  medulla  oblongata. 

Circulation. — The  chief  practical  interest  in  the  physiological  action  of 
ammonia  centres  in  the  circulation.  It  is  chiefly  as  an  arterial  stimulant  that 
it  is  used  in  medicine,  and  clinical  experience  assigns  to  it  a  powerful  but  fuga- 
cious action  on  the  heart.  The  only  experiments  on  the  subject  besides  my 
own  that  I  have  met  with  are  those  of  Lange.  When  the  drug  is  injected 
into  the  veins  of  animals  there  is  a  momentary  fall  of  the  arterial  pressure, 
followed  by  a  sudden,  decided  rise,  and  a  corresponding  increase  of  the  pulse- 
rate.  These  phenomena  are  independent  of  the  convulsions,  because,  in  Lange*8 
experiments,  they  occurred  in  curarized  animals.  According  to  Lange*s  studies 
the  rise  of  pressure  is  not  due  to  any  stimulation  of  the  vaso-motor  centre, 
because  it  took  place  equally  after  division  of  the  cord, — 1.«.,  after  the  sepa- 
ration of  the  arterioles  from  the  vaso-motor  centre.  The  increased  arterial 
tension  which  follows  the  exhibition  of  ammonia  must  therefore  be  due  to  an 
action  either  upon  the  heart  itself,  or  upon  the  peripheral  vaso-motor  nerve- 
fibres,  or  upon  the  muscular  fibres  in  the  coats  of  the  arteries.  As  in  Lange*s 
experiments  the  increase  of  the  pulse-rate  did  not  accompany  the  rise  of  press- 
ure after  section  of  the  spinal  cord,  it  would  seem  to  be  caused  by  a  stimulant 
action  upon  the  accelerators  of  the  heart,  which  are  of  course  paralyzed  by 
spinal  section.  The  fall  of  arterial  pressure,  which  immediately  follows  the 
injection  of  ammonia  into  the  jugular  vein,  is  probably  due  to  a  direct  action 
of  the  concentrated  poison  on  the  heart.  Previous  section  of  the  vagi  does 
not  prevent  it,  and  when  the  dose  is  sufficient  it  is  replaced  by  permanent 
diastolic  arrest  of  the  hearths  action.  That  it  is  not  produced  by  spasm  of  the 
pulmonic  arteries  is  shown  by  the  fact  that  when  death  occurs  the  left;  heart 
is  found  full  of  blood.  When  administered  in  toxic  doses,  ammonia,  prob- 
ably, has  some  effect  upon  the  hsomic  corpuscles,  for  Felts  and  Ritter  fbund 
that  the  blood  of  a  dog  killed  by  the  poison  not  only  did  not  contain  any- 
thing like  the  normal  amount  of  oxygen,  but  even  when  shaken  up  with  the 
gas  refused  to  absorb  it;  further,  under  the  microscope  the  red  disks  were 
found  to  resist  the  action  of  acetic  acid  to  a  markedly  abnormal  degree. 

Motor  System. — The  convulsions  already  spoken  of  as  being  produced  by 
iinmionia  are  not  cerebral,  since  Lange  found  that  they  occur  equally  after 
division  of  the  cord ;  nor  arc  they  peripheral,  since,  in  Funke*s  experiments, 
tying  of  the  artery  of  a  limb  failed  to  arrest  them  in  that  part,  wliilst  section 
of  the  nerve  was  followed  by  immediate  quiet :  they  must  be  spinal.  Am- 
monia, in  toxic  dones,  acts,  therefore,  as  a  stimulant  to  the  motor  function  of 
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the  apioal  cord,  lieighteDing,  as  baa  been  proven  experimentally  by  Fimke, 
iU  reflex  activity, 

BHnnnatifin. — The  volatility  of  unimoiiia  ntid  the  extreme  fugaciousnesa 
of  ltd  tttitiun  would  seem  to  iitilk'ntu  its  eliuiimition  by  the  lungs;  but  Felti 
ud  Kilter  {Iik^.  cit,^  p.  'X2?*)  Ciittnl  to  find  it  in  the  breath  of  a  piwoiied 
uad,  and  the  resrurehcs  of  IL  Bence  Juries?  appixrently  demcmstrat**  that 
at  ksagt  a  portion  of  it  \&  oxidizeii  in  the  system  {Phiiosopincal  Transaciiomf^ 
Ijuodoii,  1851 ).  The  la^t  ohj^erver  found,  to  ]m  surprise,  that  even  hinro 
do906,  (kr  from  increa^sin*;  the  alkalinity  of  the  urine,  avcm  at  timea  to  lieighten 
(oddity.    It  oecurrod  to  hbi  that  the  axnuionia  nu'i^ht  be  oxidized  ;  and  \m 

[>rdinfrly  found  that  the  natuml  prnduL-t  of  its  oxidation,  nitric  acid,  a|tpear8 
la  the  urine  aller  the  exhibition  either  of  the  aunnonia  itself  or  of  it^s  tarti-ate, 
carburiDte,  or  Tutniafe.  It  is  pn>l>al«ie  tlint  i^oine  pctrlion  of  the  animoniii 
is,  in  cotijuncUon  with  earbotiir*  aciJ,  er inverted  into  urea.* 

TUERAPEUTICS. — Externally,  ainuionta  h  nmdi  used  m  a  conBtitucut  of 
irritating  liniments,  and,  on  account  of  its  effideiiey  and  eheapnesSj  is  very 
valuable.  By  inverting  a  watcli-gluiij^  full  of  the  Ktrouger  wat^jr  of  ammonia 
npcm  the  skin,  a  blister  omy  be  mi^d  in  a  very  few  minutes;  but,  m  the  eftbets 
of  the  application  are  very  apt  to  be  severe,  the  use  of  it  h  justifiable  only 
aoder  rare  circnmBtanees, 

Intcniallj  the  chief  indication  fVtr  the  use  of  ammoin'a  is  ftiflitre  of  the 
ht^rt**  action.  The  more  sudden  and  purely  functional  this  is,  the  more  eifi* 
cacious  is  the  remedy,  which  sbuuld  in  such  c^scs  be  not  only  administered 
by  the  stomach,  but  ijhould  alsio  be  inhided  through  the  nostrils,  as  the  local 
action  of  the  irritant  vapor  uixin  the  unieousj  membrane  has  a  very  aroUHing 
inflacnee.  When  the  failure  of  the  cireulntion  depends  upon  a  slow  and 
peiTCtcnt  cause,  as  in  ail^uti7nfc  Jeter s^  ammctnia  is  not  generally  ust^fuh  but 
nmj  be  empinyed  as  an  adjuvant  to  aleuhol  in  the  crisis  of  the  disiirder. 

Iq  poi»onin^  hy  vent/mons  iterpfrtts^  anunonia  has  been  largely  used,  but 
uertjiinly  Is  in  no  sense  antidotal,  since,  according  to  the  experiments  nf  Dr. 
Fayrer  (Jitdian  Annals  uf  MvfUcttl  Sctruce^  1872),  mixing  it  with  the  poison 
bcfons  injeeting  the  latter  into  au  aniniid  does  not  in  any  way  delay  the  fatal 
rcsulL  As  an  ailjnvant  to  other  more  powerful  stimulants,  and  especially  to 
alcoliolf  ammonia  may  be  useful  in  these  cases.  Pr.  G.  B.  Hal  ford,  of  Mel- 
boamc,  Austndia,  has  claimed  {^Mtlbourne  ArgrtK^  1872)  that  when  injected 
bitci  the  veins  its  effects  in  poisoning  from  snake-bite  are  very  extra  ordinary  ^ 
■od  »veruJ  caises  of  recovery  after  its  use  in  this  manner  have  been  rep(>rted. 
It  is  far  from  ec*rtairt,  however,  that  thette  ctisea  would  have  died  had  no  medi- 
cnriMTi  been  praetiticd  ;  and  Dr.  Fji^Tor  stnt<*s  that  in  an  extended  series  of 

'  Tho  rvttiliuii  of  auiuhjiiIu  to  the  formntlon  of  urea  u  of  vueh  purely  p)iyeiolugiua1 
^Ivtt^L.  hUil  ito  difioiiHsion  wouM  require  §o  rauclt  ftpnoo,  thut  I  diiimbtH  M  with  the  foU 
owluf  rvfiirnrutigii,  whioU  will  givu  lUe  rr*i<ler  a  jtuRlfieat  key  to  ihe  literature :  Ar^h.  £'-t- 
!*<#,  hifh.  rt.  f^ktttm.^  ».,  viii.,  x.  125i  xii.  77;  Zcit9tht\f.  /*A^*v>foj/.  Chtnut  ii.  29,  iv,  36j 
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experiments  upon  aniiiiiils  he  hoB  not  found  ita  injection  to  be  of  any  tmow 
Ammonia  cannot,  therefore,  he  considered  a  specific  in  snake-poisoniDg ;  butv^ 
as  the  injection  can  do  no  barm,  it  should  be  practiced,  yet  never  to  the  ex* 
clmiiou  of  other  measures. 

In  failure  of  the  heart  during  ans^thcski*  and  in pouoning  other  than 
from  snake-bite,  hypodermic  injections  of  ammoniaf  have  seemed  in  i 
number  of  reported  ca.ses  to  be  of  very  jrreut  service.  The  same  may  be 
Bald  o£sitJdrn  coUapxe  in  disease,  us  sometimes  is  »een  in  the  exanfhrmuta^ 
in  eholerUj  and  not  rarely  in  pernicious  maiarial /ever^^  or  after  Eurgical 
aperattoits  or  {tiJurjetL  Froin  fift-een  to  twenty *fivc  minims  of  the  aqua 
ammonifB  fortior^  diluted  with  fuur  times  its  bulk  *»f  wuter,  should  be  thrown 
directly  into  a  vein  of  the  arm,  and  repeated  in  fifteen  minutes  if  necessary. 

l^of.  Stille  and  other  authoriiiea  claim  fur  ammonia  an  antidotal  influeuce 
in  aleoholiu  intoxicittion  ;  but  that  it  can  relieve  absolute  druiikenneBS  is,  I 
think,  very  doubtful.  iVmmunia  appears  to  have  a  tendency  to  act  upon  theJ 
mucous  meDibrane  of  the  lungs,  and  may  bo  used  as  a  stimulant  expectorant  < 
in  adynamic  jiccttiral  inflammatioiis,  us  in  typhoid  pneumonia*  As  a  stxmu* 
laut  antacid,  it  is  frc(]uently  of  service  in  cases  of  fieadache  &om  gcuUric 
aciditt/. 

Toxicology. — When  taken  in  large  amounts,  ammonia  acts  as  a  violent 
eorroftive  poison,  producing  generally  abdominal  pain,  vomiting,  bloody  purging^  J 
and  other  symptoms  of  gastro-enteniis,  with  convulsionf!,  collapse,  and  tiualljl 
deatli.    In  some  cases  symptoms  of  impending  suffocation,  resulting  in  death 
from  asphyxia,  have  occurred,  and  at  the  autopsy  intense  redness  and  congeB- 
tion  of  the  bronehial  mueous  membrane  have  been  present,  due  no  doubt  to  ^ 
the  irritant  having  found  its  way  into  the  bronchi.    The  intellect  may  be  clear 
to  the  very  moment  of  death^  or  stupor,  and  finally  ei»ma,  may  be  developed. 
In  the  rare  instancoiJ  in  which  death  has  tiiken  place  within  five  minutes  from 
the  ingestion  of  the  poison,  the  fatal  result  has  probably  been  brought  aJ*out 
by  ojdema  of  the  larynx.     When  the  sufferer  survives  the  first  few  hours, 
recovery  may  occur ;  but  death  sometimes  happens  long  allejrwards  from  the 
organic  lesions  which  have  been  prcKluoed*     The  treatment  of  poiatining  by  i 
ammonia  couHigts  in  its  iieutmlization  as  soon  as  possible  by  vinegar  or  oUier 
dilute  acid,  and  the  meeting  of  indications  as  they  arise.     If  the  mdema  of 
the  glottis  Ikj  tlircutening,  tracheotomy  t^hould  at  once  he  performed. 

Adaiinistration.- — There  me  four  officinal  prepiutitions  of  uncombiued 


*  Prof.  Sidney  Ricg^r  {Practitioner,  xxvti.)  finds  that  Atamonia  nddtMl  to  tbe  fi'og  heart 
depresjied  with  ohlorofons,  iodoform^  «tc.,  baa  a  vory  |>ronuQii(iod  eflfect  in  re-eptublifhing: 
its  net i 00. 

t  Soc  huUm\  Mefiicnl  Gnzetit^  Jane  I,  1872;  Mettieat  Time*  and  Gnteittf  Kov.  IST2; 
Chicttf/n  Mcdir.ftt  Ja»mal,  1872  J  London  Mtdteat  Recttrd,  i.,  1873;  L*Ah*ilU  M^dirtthf 
Aug.  1874  J  Jlnrh'n,  Ktin,  Woch«n0chnj>,  No,  24,  1874;  Archtvew  04M4ruU9,  ii.,  1874; 
London  Lmif^et,  1879»  *i.  158j  JVVw  l&rX*  MhI,  Itet.,  xv.  532, 

%  Se«  Dn  Zuelzer,  i?erM«  dv  Thirnp.'Mtd.-Chh'ur,^  July  1,  1873. 
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aminotila  iteolf, — Eamelj,  Aqua  Ammonije  Fortiob  {Stronger  Water  of 
Ammonia),  gp.  gr.  0,900,  Aqca  AmmonIjK  {  Mrj/er  of  Attnnom'a),  E^p.  gj. 
0,95D,  Spiritus  AwMONi-f^*  (iSptViV  o/  Ammomtt)^nnd  SpiiiiTtrH  Aiimonue 
AboMATICCS)  or  ^rcwiafi'c  Sptrii  o/  Hartshorn  as  it  is  usually  cidlt'd* 

To  reduce  llie  fltreiigth  of  the  first  of  these  pi'cparutiona  to  that  of  tlie 
seoaDd  requires  the  aJditloti  of  one  and  a  half  uutuiiurre  gf  water.  The  E$pirit 
m  of  vai^'ing  strength^  but  ia  eomewhat  weaker  tliun  the  simple  water.  The 
aromadc  flpirib  coutaina  both  ammonia  and  \is  carboimte.  For  hypodermio 
use  the  waters  of  ammonia  are  to  be  preferred.  The  ^^lii-its,  c«peciidly  the 
mromM^Cy  ore  best  suited  for  iutenial  u£ie.  Tke  dune  uf  the  simple  spirit  in 
Imm  twenty-five  drops  to  a  t^i^aspoonful,  pri>purly  diluted* 

The  Carbonate  of  AmtmniHJti^  IJ.  S,  (AMAfONii  Cakbonas,  NH^0,C0, 
NH^,)  ia  the  beat  prepamtiou  fur  continuous  use  aud  in  typhoid  pneH' 
It  occurs  in  wlutc,  UiirLslucent,  fibrous  masses,  whieh  oo  expasure 
booomo  opaque  aud  eff^oret^ceiit,  parting  with  ammonia  and  passing  from  a 
aaatjui*  into  a  bi-carbonatc.  It  is  soluble  m  four  and  a  half  times  its  weight 
of  water,  and  may  be  given  in  solution  in  doses  of  frum  five  to  ten  grains, 
repealed  pro  re  nata. 

The  NUrrUe  of  Ammmmtm  (AiiMONll  NiTRAS,  NH,0,NOi— -NH^NO,) 
is  officinal  for  the  preparation  of  niti-ous  oxide;  the  Sulphate  (Ammonii 
Sulphas^  NI1^0,S(>j, — 2N11^,S0^),  for  the  preparation  of  AmmomO'/nrria 
Ahtm.     Tbe  Muriate  of  Ammfmia  will  be  eonHidcred  elscwlicre, 

ALCOHOL     U.S. 

Absolute  nleohoh  n**,.  alcohol  frtni  rrom  water,  is  a  colorless,  volatile  liquid, 
boiling  at  172^  F.,  not  congealed  by  a  cold  of — IGG**  F.,  and  having  the 
specific  gravity  of  I)  JDd.  It  is  nut  oflieinalj  and  is  nevcT  used  except  for 
chemical  purjMises. 

The  U.  S.  Pharmacopoeia  recognizes  AtoonoLf  containing  94  per  cent, 
of  absohtTo  alcohol,  and  having  the  specific  gravity  of  0,820;  Ahcouoi* 
DtLrxcH,  Dilate  Afcohof,  containing  53  per  cent*  of  alcohol,  and  having 
llie  specific  gravity  of  0.928. 

Alcohol  also  exists  in  the  officinal  SplRlTtJS  Fbumknti,  or  Whisky,  and 
SpiRirrs  Yixi  Gallici,  or  Brand y»  which  are  obtained  rea|tcctively  by  the 
distillation  of  fermented  grain  and  of  fermented  grapes,  and  should  conUiin 
ftom  43  to  50  per  cent,  of  nb^lute  alcohol,  and  in  tbe  officinal  Vinum 
RlTBiKUif,  or  Red  IFwuf,  and  Vindm  Album^  or  White  Wine, 

For  modidual  use,  brandy  should  be  at  least  four  and  whisVy  at  least  two 
years  old. 

Alcohol  ia  formed  out  of  sugar  by  fermentation ;  but,  as  a  discussion  of  the 
nahinJ  history  and  chemii»lry  of  this  process,  to  be  of  value,  would  occupy 
much  epacc,  the  reader  is  referred  for  it  to  works  especially  devoted  to 
chemistry  and  to  materia  mediea, 

Phtsio LOGICAL  AcTloN, — The  phenomena  induced  by  the  ingestion  of 
alcohol  are,  unfortuuately,  so  well  known  as  to  make  any  description  of  them 
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here  unnecessary.  I  have  not  met  with  a  close  experimental  study  of  the 
order  in  which  the  nervous  centres  are  affected,  but  it  is  scarcely  doubtftd 
chat  alcohol  acts  upon  them  as  docs  ether,  excepting  that  the  latter  substance, 
being  much  more  volatile  than  the  alcohol,  is  consequently  absorbed  and 
eliminated  much  more  rapidly,  so  that  its  influence  is  more  evanescent.  I 
know  by  experiment  that  the  vapor  of  alcohol  is  capable  of  producing  the 
stupor  known  as  anaesthesia,  and,  further,  that  this  ansdsthesia  may  bo 
deepened  into  death,  accompanied  by  all  the  phenomena  of  fatal  ether- 
narcosis.  The  experimeDts  of  Mommsen  (^Arch.f.  Pathohg,  Anat.^  Ixxxiii. 
243)  would  seem  to  show  that  alcohol  acts  slightly  upon  the  peripheral  motor 
nerves,  as  he  found  that  wheD  brought  into  contact  with  them  it  augmented 
their  excitability. 

It  is  a  well-known  clinical  fact  that  alcohol  given  to  healthy  men  increasep 
the  frequency,  and,  to  the  fingers,  the  force  of  the  pulse.  The  very  careful 
and  elaborate  experiments  of  Parkes  and  Wollowicz  upon  man,  with  the 
sphygmograph,  indicate  that  there  is  produced  by  brandy  an  increased  rapidity 
of  the  ventricular  contraction,  with  shortening  of  the  period  of  rest  or  dias- 
tole. The  tracings  furnished,  however,  no  distinct  indications  of  increased 
arterial  pressure.  Dr.  H.  Zimmerberg  found  that  enormous  doses  of  alcohol 
reduce  both  the  pulse-rate  and  force.  Afler  section  of  the  vagi  the  alcohol 
lessened  the  arterial  pressure  without  affecting  the  pulse-rate,  whose  slow- 
ing in  the  normal  animal  would  therefore  seem  to  be  due  to  inhibitory  stim- 
ulation. It  is  plain  that  Zimmerberg's  experiments  apply,  not  to  therapeutic, 
but  toxic,  doses  of  alcohol.  J.  Dogiel  affirms  that  by  moderate  amounts 
of  alcohol  the  arterial  pressure  is  at  first  increased  and  then  diminished. 
During  the  latter  state  the  vaso-motor  centres  are  found  incapable  of  re- 
sponding to  stimulation.  The  rate  of  the  heart-beat  is  stated  to  be  at  first 
increased,  then  diminished,  then  increased ;  the  first  increase  being  owing 
to  the  stimulation  of  the  accelerators,  the  diminution  to  stimulation  of  the 
par  vagum,  and  the  final  increase  to  paralysis  of  the  same.  The  action  of 
alcohol  upon  the  circulation  has  been  carefully  studied  in  the  Pharma- 
cological Laboratory  of  the  University  of  Pennsylvania  by  Dr.  J.  D.  Cas- 
tillo (^Phila,  Med,  Times,  xi.  45).  He  found  that  in  moderate  doses  the 
drug  caused  great  increase  in  the  rate  and  force  of  the  cardiac  beat  and 
corresponding  rise  of  the  arterial  pressure,  and  that  these  phenomena  were 
not  affected  by  previous  division  of  the  pneumogastrics,  of  the  accelera- 
tors, or  of  the  spinal  cord.  These  results  are  in  direct  contradiction  to 
those  of  Dogiel.  It  should  be  noted  that  Dogiel  does  not  give  any  experi- 
mental evidence  for  his  conclusions,  and  I  believe  myself  that  the  work  of 
Castillo  is  accurate,  and  that  small  or  therapeutic  doses  of  alcohol  increase 
the  pulse  rate  and  the  arterial  pressure  by  directly  stimulating  the  heart 
Castillo  agrees  both  with  Dogiel  and  Zimmerberg  in  finding  that  large 
doses  of  alcohol  diminish  very  greatly  arterial  pressure,  but  believes  that 
the  full  is  solely  caused  by  a  direct  depression  of  the  heart  itself.  He 
found  that  the  lowering  is  produced  after  section  of  the  cord,  and  that 
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when  iL  isYcry  pronounced  galTanic  irritntioD  of  tbe  sciatic  causes  a  rise  of 
pressure,  showing  that  the  vaso-motor  centres  are  intact.    It  maj  be  oon^ 

-pj   red  estublbhed  thiit  overdoics  of  afc^thol  direct! t/  defrre&s  and  paralyze 
'-arUmuscU :  hut  it  yet  seems  probuble  tbttt  the  first  rise  of  urteriul 
1      -"iirs  and  the  ufter-fall  are  in  part  due  to  an  influence  exerted  upon  the 
v.i>4>- motor  centres* 

Owing  no  dcmbt  to  the  sensations  of  warmth  induced  bj  ita  local  action  on 
the  f(tonaach  and  by  the  increased  activity  of  the  circulation  in  the  extremities, 
alcohol  haa  been  looked  upon  as  a  promoter  of  animal  heat.  As  lon^  ago  a^ 
184B,  howeyer,  Dum^ril  and  Demarcjuay  asserted  that  afler  the  adniinistra' 
ticfii  of  large  doses  there  is  a  fall  of  temjK'rature.  Of  htte  years  much  atteo* 
tion  has  been  given  to  the  subject,  and  [Kisitive  ri^^ults  have  been  achieved 
Aa  almost  all  experimenters  are  in  accord,  it  does  not  seem  worth  while  to 
oeeujiy  space  with  a  distussion  of  tlnj  history  uf  the  subject,  liefcrcnoee  are 
given  to  the  iirincipal  original  memoirs.* 

It  is  certainly  dt'monstnitod  that  lethal  doses  of  alcohol  produce  in  animals 
a  Ikll  of  temperature  whidi  often  amounts  to  5°  C,  and  that  even  when  in* 
tojueatiou  or  alcoholic  narcosis  is  alone  induced  the  depression  of  temperature 
may  amount  to  3*^  C.  The  proportionate  dose  necessary  to  produce  distinct 
nenrouii  ^yuiptoms  is  cnormoua  in  the  lower  animals  as  compared  with  man  ; 
yet,  afler  the  ingestion  of  amounts  of  alcohol  which  are  not  enough  to  cause 
Dtoxication  in  the  animal,  the  fall  of  temperature  is  slight, — nirely  more  than 
°  C.,  and  according  to  Kuge  (loc.  cit>^  p.  2G5)  usually  from  ^^  to  |"  C. 

The  experiments  of  Richardson  show  that  in  some  cases  very  minute  doees 
of  alcohol  increase  slightly  the  temf>erature  (}**  F.  in  mammals,  1^  F.  in 


^  Fur  thase  desiroui  of  looking  up  the  litenatmro  of  the  iabject,  the  follovriog  refcrettoea 
•r«  gtreii : 

Iff.  8w  D»Flf,  TranMtiHhn9  Amertcnn  Mrrlicnl  AMocintion,  IBib,  p.  577.    C  BoUvioTp  PjlU- 

r^t  Ar^kiv  fUr  Ph^^iahtfit,  p.  370,  lf?n9  ;  Obernier,  Ibid.,  p.  19%  Um,    A.  GodfHo,  De 

fAi<iu^^  •*>»  A^'tion  pkya%filofjitju0,  «««  AppHcationa  thirapeuHqHti;  PnHft,  1860,    C.  lloovicr, 

Wirkmnij  tier  AUohot  au/ die  KUrptrttrMpertttuft  Bonti|  1869.     MimaaAeint  CentrtithtatI /Ur 

dU  Mtd^  WiMtti§rha/tmi,  1S6D.    P»  Eu^c*  FiVeAoie't  Arckir,  Bd,  z!ix.  p.  2^5,    C*  Bin^  Vir* 

#lp*r'f  Arrhh,  Bd.  lU  p,  153;  London  /Vrtc^ih'««rr,  Tol.  liL,  18(i9,  irol.  ▼.,  1870;  Jmtmat  nf 

Anau*my  andf  Pk^tioloff^t  voL  riii*,  187ii  p.  232;   Sit»Hitgtbtrichtt  dwr  nuderrktrnvtchcn 

vG^itUfk*ift  fur  Natttr-  und  Jititkunde,  Mrdit>  StiftUm^  July  21,  187.1.     Browu-S^quard, 

o^mnl  dt  la  Phtftiulojjfir,  1S59,  p.  4<JT.     Jocobi,  Deutsche*  KUntk,  1857.     T*obe»&hicbiD, 

thtri**  Arrhiv/Ur  Anatomi^f  ISftfl.     Hitigrr  and  Kioknrdfiii  Landon  Lancet,  I$($ft,  p.  2DS. 

jthjtrdtoo,  Mtdical  Time*  and  Gazetttf  rol.  ii.  p.  704,  1809.     Purkri  iJid  W<jllowios, 

iTt^AHMicfif'^t  o/  th§  Boyat  S'ffietjtt   1870,     Anstlc,  StimtdnnU  and  Xarettti'e*^  London. 

Itiitiicr,  Vebrr  die   Wirkun^  det  AlkohoU  au/  die    TcMptnttitr  dee  Geitunden,  Inanguml 

'  t»i*«rnAtJuii,  abitr»«t«d  by  Bin*  lu  Virckvit'e  ArthiVf  Sept,  1871.    C.  Bouvicr,  CentruWlutt 

fUr  die  Med,  Wieeeue^cha/ttHt  Deo.  1871.     I,  S.  Lotnbiird,  A<«3    York  Mtdttni!  Jminmlt 

Juni*.  IBOj.     Subjusk!,  Veher  die  dee  AlkohoU,    Chtunt/onae  nmd  Ethtre  Biajtuee  an/ 

drtt  tkifHtehem  Onjaniemve,  iDnagurikl  l>i»sertAtioa«   Dorpnt,  1805.     S.  Rabou,   Btrlinm 

l[hwiei:he   Wt>cktneckri/tf  \%1\,     Eftdxicjiiwskt^  CVufrnfA/al^ /iir  r^e  Med,   Wineennchtft^Ht 

n.     OttttAir  StrAJtburg  fu»e  ia  fever),  TiVcAoir**  XrcAit?,  Bd.  li.  p.  471.    L.  Lcwin, 

'C^tramaH  /ttf  dU  Mtd,  Wieetntek^ften,  Ko,  38, 1874. 
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birda).  Aa  Tegards  animiil  beat,  alcohol  octA  upon  nmn  as  upon  the  lower 
aninials.  Afler  doses  ouly  Huflicleiit  to  increase  tlie  activity  of  the  eirculi^ 
tion,  proWblj  as  a  reBult  of  iIiIe  mcraise^  there  is  sotuctinies  i\.  very  trifling 
esaltatioQ  of  temperature  (Farkes  and  WoUowick),  After  larger  doses  there 
IB  a  slight  fall  of  temperature^  aud  when  full  iutoxicatian  la  induced  this  fall 
may  amount  to  3^  F.  (Ringer  fuid  Rickardii), 

Upon  animals  suffering  from  pyaimic  fever  Bouvier  and  sub^cjuent  ob- 
servers have  found  that  tdcohol  exerts  a  decided  antipyretic  action,  very  large 
do8<M  of  it  lowering  the  temperature  as  much  as  8J°  C.,  and  altogether  pre- 
venting the  occurrence  of  fever  if  narcosis  be  produced  before  the  develop- 
ment of  tlie  latter.  In  fever  in  man  alcohol  exertij  a  similiir  influence,  but , 
in  order  to  make  its  antip3*rctie  action  decidedly  manifest,  doses  so  lar^e  as  1 
be  toxic  juust  be  given  (Ringer  and  Rickards),  It  has  boon  noticed  both 
in  man  and  in  the  lower  animals  (Bunvier)  that  when  the  individual  is  accus- 
tomed to  the  free  habitual  use  of  alcoiiol  the  tempcraturo  is  scaroely  aflfected 
even  by  large  doses. 

Vciy  recently,  Dr*  Frans  Kiegel  (Peuitehes  Arehw  fUr  Ehn.  Mtdicin^ 
1873)  has  made  a  very  elaborate  ori^nal  investigation  upon  men,  eompri^ng 
as  many  as  eighty-six  experiments,  and  has  arrived  at  the  following  txjnclu- 
sions,  which  are  in  exact  accord  with  what  waa  already  in  type  when  hi<< 
memoir  came  to  hand.  As  they  embody  the  whole  subject  in  a  few  words, 
and  may  be  received  as  absolutely  demonstrated,  I  offer  no  apology  for  inter- 
polating them  here : 

"1.  Alcohol,  even  hi  moderate  doses^  in  many  cases  causes  a  lowering  of  the 
tempemture  of  the  body.  The  amount  of  this  diminution  averages  as  a  rule 
only  some  tenths  of  one  degree,  2.  Only  exceptionally  is  there  noticed  an 
elevation  of  the  temperature  consequent  upon  the  administration  of  alcohol ; 
not  nnfreiniently,  at  least  afler  minute  doses,  there  is  no  noticeable  change. 
3,  The  diminution  of  temperature  in  convalescents  ia,  as  a  rule,  leas  than  in 
healthy  subjects,  or  it  may  be  alt<»gethcr  wanting.  4.  In  those  who  habitu- 
ally drink  alcoholic  stimulants,  the  depressing  influence  of  alcohol  upon  the 
temperature  is  almost  always  wanting.  5.  The  frequent  repetition  of  the 
doses  of  alcohol  diminishes  their  lowering  effect  upon  the  temperatnro*j 
6.  The  imiount  of  diminution  of  temperature  is  directly  proportional  to 
dose  of  alcohol  given,  7«  The  depression  of  temperature  caused  by  alcohol 
is  for  the  most  part  of  but  short  duration,  and  the  temperature  soon  returns 
to  its  previous  grade," 

The  effect  of  ulcohol  upon  the  formation  of  animal  heat  was  first  properly 
studied  by  Dr.  Bevan  Lewis  (Journai  of  Mental  ScL^  xxvi.  20).  He 
found  that  after  the  exhibition  of  alcohol  in  the  rabbit  there  was  sometimes 
a  primary  lessening  of  heat  production  of  very  short  duration,  which  was 
followed  by  a  marked  increjvse  in  the  heat  production.  In  some  cases  heat 
dissipation  more  than  kept  pace  with  this  increase  and  the  bodily  temper^! 
ature  fell ;  in  other  instances  the  bodily  temperature  rose,  showing  that  heat  * 
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roductlon  was  excited  more  than  heat  dbsipation.  Oaloriuiotriciil  cxpeti- 
b«i}U  miide  by  myself  and  Br.  Hoiebert  have  arrived  at  Biuiikr  results, 
but  before  it  can  bo  shown  exnctly  how  alcohol  affects  thennogenosis  further 
imeotation  is  needed.  It  may  be  that  the  increased  heat  generation  is 
BpJv  the  result  of  the  rapid  burning  up  of  the  alcohol  kiself.  The  great 
yi  of  bodily  temperature  whieh  occurs  aOer  toxic  doses  of  the  drug  seema 
tr>  me  to  be  clearly  due  to  excessive  heat  dissipation ,  which  in  turn  is  the 
result  of  vaso-tnotor  paralysis.* 

The  effect  of  alcohol  upon  the  elimination  of  carbonic  acid  by  the  lungs 

has  been  investiguted  by  several  observers,  with  different  results.    According 

t  reseurehes  of  Booker  ( Bcitrdtfe.  zitr  Iltilkitnde  Imbt^mthve  zttr  Krank" 

tnusfniitttl  und  Arzutatcirkunffn  Lehir^  abistractod  by  Claude  Bernard 

in  Jmtfmal  de  Phannticie,  torn,  xv.,  3d  series,  1849),  of  N,  S,  Bavia  (  Tratu 

octioTiM  of  the  Amertcnn  Medical  Association^  1855),  of  Ifammond  (Phytic 

fj^ical  Memoirs,  Phibidelphia,  18C3),  und  of  M.  Perrin  (An-hives  G^nerales^ 

series,  tome  iv,),  there  is  a  decided  lessenijig  in  tlie  anitjunt  of  carbonic 

i  g»s  exhaled.     Dr,  E.  Suuth,  huwwer,  found  that  small  doses  of  alcohol 

the  elimination  of  the  ga^,  althougli  brandy,  whisky,  and  gin  always 

pod  the  production.     It  is  probable  that  the  action  of  the  small  doses  of 

taken  wjay  vary,  as  it  is  reiidily  conceivable  that  by  chocking  or  aiding 

tigestion,  by  in6uenctng  the  circulutton,  or  in  some  other  way,  they  may  at 

I  exert  an  indirect  action  which  shall  overcome  any  direct  influence  they 

I,     Be  this  as  it  may,  the  weight  of  evidence  appears  ti>  be  at 

preseot  in  favor  of  their  usually  dimiu limbing  the  elimination  of  carbonio 

•dd;  although  the  matter  cannot  be  considered  as  entirely  settled. 

One  of  the  most  important  facts  to  be  determined  about  alcohol  is  ita 
iafluenee  U|Km  the  excretion  of  nitrogenous  material.  Backer  is  commonly 
btBered  to  have  expetimen tally  determined  that  it  lessens  the  excretion  of 
nraft.  I  have  seen  only  an  abstract  of  the  original  paper.  In  it  this  is  not 
positively  asserted,  but  seems  to  be  inferred.  Br.  Hammotid  has  pci-fonned 
-•  veiy  elaborate  series  of  experiments  upon  himself:  first,  when  just  sufficient 
i  taken  to  maintain  the  weight  of  the  body ;  second,  when  more  than 
Dough  for  that  purpose  was  ingested ;  third,  when  not  enough  was  tiikeo. 
'  all  these  circumstances,  urea,  chlorine,  and  phosphoric  acid  were  leea* 
nod  is  amount  by  the  ingestion  of  alcohol.  Parkcs  and  Wollowic«  (foe. 
L)  affirm  that  their  experiments  gave  a  contrary  i^esult.  In  examining  the 
Ifeports  of  their  experiments  I  find,  however,  that  on  one  of  the  days  the  man 
ng  the  alcohol  had  a  chill  followed  by  fever.  If  this  day  he  omitted,  the 
verage  daily  excretion  of  urea  during  the  alcoholic  period  was  34,35  grammes ; 
ittring  the  time  when  brandy  was  taken,  34.8  grammes ;  and  during  the  water 
i,  35.02  grammes.     The  ingestion  of  alcohol  seems,  therefore,  to  have 


*  FroC  Bfdi'i  exp«riii]Miti  and  fnfereneei  iipoa  this  tubjoeti  In  tbe  Hght  of  rMenl 
irUflfice,  ff «m  of  no  riUiw. 
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reduced  the  eliraination  of  urea  bj  about  ten  graiua  a  day.  Recently  very 
carcfiil  experimcBta  hiive  been  made  by  L.  L.  Rioso  (^Ilojfmann  tthd 
Schwalbes  Jahresb.^  1881,  357)  «poii  two  persons  under  rigid  conditions. 
Tbe  exhibition  of  alcohol  was  followed  by  great  lessening  of  the  exeretioo 
of  urea,  and  to  a  less  pronounced  degree  of  uric  ncid,  chlorides,  pliosph  ' 
and  sulphates,  and  at  the  same  time  an  increase  of  the  bodily  w.i 
These  results  are  in  strict  accord  with  those  of  IJiimmond,  and  it  must 
be  considered  fairly  proven  that  alcohol  causes  a  threat  lessening  in  the 
excretion  of  the  produf:t»  of  tissue  waste* 

From  the  time  of  Liehig's  cdchrated  classification  of  food  until  the  appear- 
ance of  the  nieiuoLr  of  MM.  Lallcmandj  Duroy,  and  Perrin,  uigested  alcohol 
was  almost  ufiivcrsjilly  believed  to  be  burnt  up  in  the  body*  These  latter 
observers  asserted,  however,  that  alcohol  escapes  unchanged  from  the  body^ 
not  only  because  they  were  unable  to  detect  in  the  blood  or  tissues  any  of  the 
results  of  it**  oxidation,  such  as  aldehyde  or  acetic  acid,  but  also  because  they 
found  it  unchanged  in  tbe  ejtplred  air,  the  sweat,  and  especially  in  the  uriuc. 
The  results  obtained  by  the  French  investigators  were,  however^  seriously 
questioned  b}^  E,  Baudot  {^U  Union  MedicaU^  18G3),  who  demonstrated  that 
tbe  chromic  acid  test  which  Duroy  and  Perrin  bad  relied  on  for  detecting 
alcohol  in  the  excretions  is  so  delicate  as  to  reveal  .165  grain  of  alcohol  in  a 
quart  of  water ;  and  Baudot  further  afBrmed  as  the  result  of  twenty  ex- 
periments that  except  after  immense  dose**  tbe  amount  of  alcohol  eliminated 
by  the  kidneys  is  so  small  as  practically  to  amount  to  nothing.  In  1866  Dr. 
Schulinus  (^ArcMv  der  JleilkunJe^  1866),  by  a  very  elaborate  and  laborious 
investigaliou,  confirmed  the  results  of  Baudot,  showing  that  alcohol  taken 
into  tbe  blood  finds  its  way  by  exosmose  into  all  organs  in  similar  proportion, 
and  does  not  c&cape  through  the  kidneys  unless  in  very  Iriflhig  amounts.  In 
several  experiment's  be  fuund  that  one-fourth  of  the  ingested  alcohol  bad  dis- 
appeared from  tlie  body  alter  from  two  to  three  and  one-fourth  hours,  and, 
as  but  a  fractional  portion  of  the  lost  amount  was  elimiimted,  he  concludcsd 
that  it  must  have  been  burnt  up.  AdoJph  Lichen  { Annah-n  tier  Chemie  m 
IVtamiffct'ej  1870,  vii.,  Supplement.  Bd.  p.  236)  has  in  a  number  of  experi- 
ments arrived  at  results  similar  to  those  of  Schulinus. 

In  1865  a  number  of  expenmcnts  yielded  to  Anstic,  of  London  (Stimit^ 
tants  and  Narmlics  (reprint),  Fbiladel]jhia,  1868),  similar  result.^,  and  also 
demonstrated  that  the  eliminution  from  the  lungs  is  exceedingly  trifling. 
Thudichum  investigated  the  matter  on  a  large  scale  in  1864,  and  again  with 
tbe  assistance  of  Dupr<5  in  1866  (Tenth  Report  of  the  Medical  Officer  of  the 
Privy  Connciiy  London^  18G8).  In  order  to  avoid  the  fallacies  of  tbe  chromic 
acid  testj  tbe  alcohol  was  obtained  from  the  uriJie  by  repeated  distillations. 
In  tbe  first  instance  forty-four  bottles  of  wine,  containing  four  thousand 
grammes  of  alcohol,  were  drunk  by  thirty-three  men,  out  of  whose  urine, 
oollectcd  during  the  next  six  hours,  ten  grammes,  or  only  0.25  per  cent. 
the  ingested  alcohol  were  recovered.   In  the  experiments  of  1866  the 
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substantially  the  fiamc,  but,  g^xiter  cnre  bciu^  taken  to  get  akscilut^j 
mccuttkcy  and  to  avoid  loss  during  distillatiun,  0.82  per  c^nt.  uf  the  lUimuiU 
■dministcred  was  found  in  the  urine.  Quite  recently^  Subbotln  (Zeidtchnjt 
fUr  hiologk^  viL,  1871  ;  SchmiWs  Jahrbilcher,  1872,  Bd.  cliv.  p.  2iU)  b&B 
oaiide  jin  apparently  close  experimental  study  of  the  subject  upon  six  rabbit^^ 
mild  has  shown  tl^at  elimination  conLLnues  for  a  longer  time  than  had  been 
generally  believed,  and  that  twice  as  much  of  the  alcohol  escapes  by  the  akin 
nod  lungs  as  by  the  kidneys.  In  one  experiment  he  found  that  Ifi  per  cent. 
of  the  alcohol  escaped  unchanged  in  the  first  twenty-four  hours ;  eliniioation 
after  this  time,  although  perceptible,  amounted  to  very  little.  As  he^  like 
Ijdlemand  and  hia  colleagues,  experimented  with  }^>oisonou6  do^es^  his  results 
ooofimi  nilher  than  ciDntradict  those  of  Baudot,  SchuliuuSj  Anstie,  Tbudi- 
cbant,  and  Duprd ;  for  it  is  manifestly  evident  that  afler  such  doses  ciimina" 
tion  would  be  proportionately  greater  than  afler  smaller  qutuitities,  as  there 
naturally  must  be  a  limit  to  the  powers  of  the  syi;tem  to  o^tidize  alcohol, 
Ptof  R,  D,  Edcs,  in  hit*  experiments  (^Boston  Medical  and  Surgical  Journal^ 
^872,  p.  347),  found  that  afler  stnall  doses  the  amount  of  eUmination  by 

)  bnrdth  is  great<*r  than  that  by  the  kidneys,  although  the  contmry  holds 
irhero  large  amounts  have  been  administered :  in  either  case  the  total  amount 
dituinated  was  but  a  small  percentage  of  that  ingegte-d.*  Final  1}',  Anstic 
(LoHthm  Pmctitwntr,  July,  1874)  hiis  recently  repeated  his  experiments, 
ring  the  method  of  SubbuLin^  and  even  t^ubjtcting  u  dog,  which  bud  been 
liking  for  Sf>me  dnya  very  much  larger  amounts  of  alcohol  than  ha  had 
illtEiiinated  by  skin^  kidneys,  rectum,  and  lungs,  to  disttllatiou,  with  the  results 
i»f  conlirunng  his  first  experiments  and  of  finding  no  '^  residual  alcohol* — 
•,e.»  alcohol  left  in  the  body — worthy  of  mention* 

l*hesc  concurrent  invest igationsf  certainly  demonstrate  that  but  a  small 
prt)fK>rtiou  of  ingested  alcohol  is  either  eUmifiated  from  or  accumulated  in 
the  body,  and  conse(|uently  that  it  must  be  oxidized  in  the  body,  and  in  some 
ees  partake  of  the  nature  of  a  food.     It  hits  been  objected  to  t!iis  that 

one  has  as  yet  bt-L-n  able  to  detectj  in  the  blood  any  of  the  ordinary 
pruduets  of  Ita  oxidation  j  the  probable  reason  of  this  is,  however,  that 
llie  oxidatbn  is  carried  us  it  were  at  one  hound  to  its  ultimate  cud,  the 
production  of  water  and  of  carbonic  acid.     A  strong  corroborative  proof  that 

obul  is  largely  consumed  in  the  body  is  furnished  even  by  the  cxporimcnta 

Lalleinatid,  Duroy,  and  Perrin  themselves,  for  they  proved  that  elimina- 


•  Prof.  Eili-4  relifrd  upoo  the  cbrouiic  ooid  itBl,  which  Dint  ftiterts  to  be  faUBcioas. 
In  tho  espcriraenti  tniule  by  Slcnbacb  and  Schmidt,  under  Prof.  Bias's  direction,  alc(>hol 
ottld  not  hm  dotoctod  in  the  breath,  nnd  Prof.  Hinx  bellcvofl  thmt  no  vlimlniitioD  of  it 

eun  from  ttie  loaj^t.  Ho  dodaros  that  the  odor  of  tho  breath  after  drinkm|£  la  not 
tkmi  of  (dtfohol,  but  o{  th«  i«theT<  and  other  rolaille  principles  of  the  viirioLLi  Kquldtt  imblboda 

1  I  heHere  Ihcso  reiiulu  hove  alio  boon  confimiod  bj  Wohler,  Jmtruat  tfe*  Pmtjr^Wj  xi., 
bat  I  bAv«  nul  Mxra  the  oHginul  paper  or  uny  abntriU't  of  it. 

X  l»ucb*k  (  Vifttfljttkr,  Prakt.  Heiik,,  Bd.  liJ..  1953)  did  not,  fli  he  thought,  domonrtrnte 
th«  i»tmruc&  ut  ttldehjrde  in  thti  blood  of  ft&iiniil^  poisoiiod  With  akobot. 
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"ion  ocascd,  or  at  least  could  not  be  detected  by  the  most  delicate  tests,  hefur^. 
the  alcohol  had  all  escaped  from  the  body. 

A  very  strong  confirmation  of  the  theory  that  asserts  the  oxidation  of 
alcohol  in  the  body  is  found  in  the  researches  of  our  countryman  Ihr.  H. 
Ford,  whose  experiments  have,  however,  not  been  repeated,  and  therefore, 
although  apparently  carefully  performed,  lack  the  absolute  authority  of  com- 
plete confirmation.  Dr.  Ford  {N,  Y,  Mtd,  Journ.y  Jan.  1872)  has  worked 
upon  the  supposition  that  the  hepatic  sugar  must  be  converted  into  alcohol 
in  the  body  before  its  final  destruction,  and,  using  large  quantities  of  blood 
of  animals,  has  sought  by  repeated  distillations  to  obtain  alcohol  from  it.^ 

Pushing  his  researches  still  further,  Dr.  Ford  used  various  tissues  as  the 
substances  to  be  distilled.  He  also  made  elaborate  calculations,  based  on  the 
carbon  ingested  and  on  the  carbon  exhaled,  as  to  the  amount  of  alcohol 
which  ought  to  be  found  in  the  capillary  blood  of  the  lungs.  The  resnltR 
are  expressed  in  the  following  table : 

Alcohol  in  the  capillary  blood  of  the  lungs : 

r  calculation  based  on '^  cordon  t'n^e^^"    •        .  0.5403 

I          "             "      ''  ''carbon  exhaled''        .  .    0.5794 

*'         putrescent  lung-tissue  (mean  of  ezp.  8,  9,  and  11) .        .  0.3819 

fresh               "            (    "            "     12,  13,  and  14) .  .    0.3076 

putrescent  thoracic  blood  (mean  of  ezp.  1, 2, 3, 4,  and  5)   •  0.7625 

fresh               "          "      (mean  of  table)  ....  0.0841 

putrescent  liver-tissue  (exp.  6) 4.3138 

fresh                 ''           (mean  of  ezp.  25,  26,  and  27)  .    0.0190 


The  important  facts  seemingly  established  in  the  above  table  are:  the  cor- 
respondence between  the  amount  of  alcohol  in  the  thoracic  blood  as  obtained 
by  calciilation  and  by  experiment ;  that  the  smallest  quantity  of  alcohol  is  to 

*  Space  Is  wanting  to  describe  in  detail  the  very  elaborate  methods  employed  by  Dr. 
Ford.  The  tests  which  he  relied  on,  to  prove  that  the  liquid  obtained  was  alcohol,  were  the 
chromic  acid  test,  the  peculiar  inflammability,  and  the  optical  appearance  of  the  alcohol 
in  the  conducting-tubes  at  the  time  the  distillate  commenced  to  boil.  In  order  to  pre- 
vent any  possible  oxidation  of  the  alcohol  during  the  process,  Dr.  Ford  sometimes  added 
sulphuretted  hydrogen.  The  results  of  ten  experiments  are  shown  in  the  following 
table : 


WHfrht  of 
Blood. 

Interval 
from 

Denth  to 
212°. 

Tempera- 

Weight of 

Weight  of 

Weight  of 

WHghtof 
Alflohol 

With  or 

No. 

ture  when 

Firxt  DIs- 

Final  Dis- 

Alcohol 

for  lu,000 

without 

distilled. 

tillHtion. 

tillate. 

obtained. 

parts  of 
Blood. 

BS. 

15 

fl970 

60  m. 

0.0660 

0.0032 

without. 

16 

97:t4 

66 

loio 

1602 

0.8416 

0.0198 

0.0203 

without. 

17 

J»137 

70 

100.3 

1636 

1.6218 

0.0606 

0.0662 

with. 

18 

92:J6 

77 

99.6 

1623 

3.6130 

0.0444 

0.0480 

with. 

19 

89H8 

60 

99 

1656 

2.e«i9« 

0.1367 

0.1609 

with. 

20 

8W>4 

60 

98 

1565 

1.7320 

0.0760 

0.0S68 

with. 

21 

9423 

45 

96 

1660 

1.8722 

0.0708 

0.0761 

wilhoat 

22 

9112 

61 

98 

1650 

0.9562 

0.0360 

OJSSi 

without 

23 

273;iO 

48 

98 

14(t50 

10.6883 

0.2988 

o.nfn 

with. 

24 

36300 

61 

99 

17600 

14.0606 

0.6662 

01669 

with. 
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I  obUinod  from  fresli  Uver-tiseuo,  the  frrctitest  from  putrescent  li ver- tissue , 
in  wliicli  the  plyeogeti  nniat  liuve  unxlcrgooe  tbrmentfttion.  The  fresh  thoracic 
blottd  was  blcHxi  which  had  not  traversed  the  lungs ;  the  putrescent  ihonicic 
blood  of  course  represented  the  eanie  blood  with  all  its  sugar  fermented. 

Tlieee  roeearches  of  Dr.  Ford  nre  certainly  corroborated  by  the  discovery, 
first  miidCf  I  believe,  by  A.  Lieben  {Atinalcn  dcr  Ckem.  und  Pharvt.,  1870), 
dikoitgh  usually  uttributed  to  Dupr^*  (The  Doctor,  Feb.  1,  1873),  that 
B  sabetAnce  exactly  rescuiblin^^  iiUoliuI  exists  in  very  minute  f|unntlty  in  the 
urine  even  of  teetot«ilen*,*  M.  Beehaujp  ( I^ntlon  Lfincrf^  1873),  apparently 
itithout  a  knowledge  of  the  work  of  the  other  chemists,  obtained^  fi'ora  the 
urine  tif  pensons  who  had  not  taken  any  alcoholic  beverafte  for  a  Iohl'^  time, 
•Jcohol  in  sufficient  i|uuntity  to  burn  it.  As  Lieben  alfto  found  tlmt  this  sub- 
atMice  exists  in  the  urine  of  dogs,  hordes,  and  lionB,  and  A.  lliijcwpki  ob- 
taioed  it  from  healthy  rabbits  (Archw  fiir  Phy»i(ilogie,  xi,  p.  Vl'l,  1875), 
tt8  existence  in  the  normal  or«raniFm  must  be  eonsidercd  demonstrntt^cl* 

Upon  the  nervous  system  alcohol  exerts  a  powerful  infiuence.  Its  effcctfl 
upon  the  cerebrum  are  too  well  known  to  require  elaboration ;  but  it  may  be 
mentioned  that  I.  Dogiel  {he  eit,}  haiB  found  that  in  frog«  the  reflex  susccp- 
tihility  is  at  first  somewhat,  and  afterwards  decidedly,  diminished  by  largo 
doiied  of  alcohol,  and  that  the  seosory  and  motor  nerves  are  similaj-ly  affected. 

The  question  of  the  effect  of  ulcohol  upon  digestion  is  an  important  one* 
There  c^n  be  no  doubt  that  very  large  doses  hinder  digestion.  According 
to  the  experiments  of  W.  Buchner  {fhnUck.  Arch.  f.  KUn,  Afctl.y  xxix. 
537),  ten  per  cent,  of  pure  alcohol  does  not  affect  artificiiil  digestion,  whilst 
beer,  even  diluted,  retards  it.  The  use  even  of  small  doses  of  alcohol 
ieemed  to  delay  digestion  in  a  few  experiments  made  by  washing  out  the 
etomaich  a  fixed  time  after  a  meal  taken  sometimes  with,  somelimcfi  without, 
doobolic  drink.  The  methi^d  is,  however,  too  crude  tg  allow  much  weight 
ta  the  expcrimente ;  for  it  is  possible  that  alcohol  may  lessen  the  rapidity 
with  which  the  fo<»d  leaves  the  stomach,  and  therefore  aid  in  the  thorough- 
neas  of  gastric  digestion.  Certainly  every^duy  experience  teaches  us  that  in 
Bmall  amounts  wines  and  liquors  enable  the  bon  vivani  to  digest  more  than 
ia  natural  or  proper. 

From  what  has  been  said,  it  is  certainly  deducible  that  alcohol  in  small 
amount  Is  an  arterutl  and  cerehrfil  gfimvknit^  increasing  functional  activity 
in  the  nervous  and  circulatory  apparatus;  is  n/ootl,  in  the  sense  that  it  is 
destroyed  in  the  system  and  yields  force  which  is  utilized  by  the  organism  ; 
b.  when  in  soflieient  quantify,  a  retarder  of  tissue  changes,  ohecking  the 
excreliun  of  nitrogen. 


^  It  li  uf4rt«<l  Chat  llic  idbit&Dce  **  it  not  &1oohoL     It  p&iwi  ovor  dftrlievL 

prci4uot«  of  (ttiitiUiilloJit  yields  fLcetio  ftcid  oa  betn^  oxidizedf  rcducr^  tunic  of 

p»bi*iiuiu  wki«o  dilute  sulphuric  Add  it  prcfttnt,  and  itii  ftqueouj^  Murion  hni^  n  i^iwer  den 
tity  tliAD  irafor.  It  fumlKlies  iodoronn,  and  exisu  in  tho  urine  In  u  very  nuiiill  qutinrlty.** 
Pt>««e»itif  the  phyi1««l  and  obontical  «btti'tveir«r»  uf  ifcl<»i*bol«  to  urdimiry  tuimU  it  ip  nlcubul, 
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If  nlcuhol  be  oxidized  in  the  hodj,  aod  be  a  food,  as  it  seems  to  me  is 

clearly  proven,  it  must  of  course  generat4?  force,  meosiirttble  by  the  modern 
^taudiird  of  the  heat-unit.  A  little  culcuhitiou  will  &how  the  iniportarioej  or 
rather  the  ^rteut  amount,  of  the  generated  force.  According  to  Duj>r6  {Lon- 
don Pnictitifmer,  vol.  ix-,  1872,  p,  33 )^  one  gmmmo  of  lilcohol  oxidized  in  the 
body  evolves  7184  umX^  of  heat,  whilst  tljc  siune  wtMght  of  lean  beef  givti^  off 
only  14S2  unit«  of  heat.  It  has  been  estimated  that  9.3  ounces  of  leiio  beef 
— equal  to  about  two  ounces  of  alcohol — will  supply  the  neoefls;iry  foree  to 
maintain  the  circulation  and  r&spi ration  of  an  average  man  for  one  day.  That 
IB,  four  ounces  of  strong  spirit  will  suffice  for  this  purpose.  Since  to  the 
ubility  of  furnishing  material  whose  conf^uroption  shall  give  power  is  added 
the  ability  to  restrict  waste  and  lo  stimulate  the  fiiuctions  of  circulation  arid 
of  the  nervous  system,  it  is  evident  that  in  alcohol  we  have  a  mo«t  important 
means  of  sustaining  the  system  during  the  strain  of  an  acute  exhausting 
disease. 

TuEiiAPKUTtcs. — Our  knowledge  of  the  physiological  properties  of  alcohol 
shows  that  its  chief  therapeutic  value  in  acute  disease  m  as  a  stimulant,  a 
temporary  Impart er  of  power  which  shall  enable  the  system  to  stand  some 
utrain  of  like  duration, — ^to  bridge  over  some  period  of  weakness. 

The  cases  to  which  it  is  especially  adapted  may  be  divided  into  three  classes. 

Flri^t.  Those  in  which  there  is  a  temporary  loss  of  heart-power,  as  in 
fainting  fr(»m  e3Lhaustioii,  loss  of  blood,  or  other  cause.     In  these  cases  tlie_ 
alcoholic  stimulant  should,  if  possible,  be  given  hot,  and  not  much  dilttt( 
with  it  should  also  be  exhibited  some  more  rapidly-acdng  diffusible  stimulant 
such  as  ammoniiL 

Second,  Those  acute  diseases  in  which  the  powers  of  the  system  are  in  danger 
of  being  used  up;  to  aid  in  the  digestion  of  food  and  in  the  maintenance  of 
power.  Alcohol  J  as  \\\\b  already  been  stated,  is  to  a  certain  extent  a  food,  but  it 
will  not  of  itself  sustain  life  for  a  long  time,  and  should  in  adynamic  disease 
alwMVs,  unless  for  specLil  rcAisous,  be  combined  with  milk,  or  occasionally 
with  eggs.  One  great  source  of  its  value  in  these  diseases  is  the  power  it 
imparts  of  assimilating  food,  and  in  milk-punch  are  funiishcd  the  stimulant 
to  digi^tiun  and  the  most  perfect  f(M>d  kuown  for  digestion,  TliL*  use  of 
alcohol  is  apart  from  its  office  in  the  lowest  stage  of  fever  as  a  heart-  and 
nerve-stimulant.  Employed  fur  this  purpose  it  is  useful  in  all  stag*^  of  the 
ad^iinmh  ftv€rs^9^.n^^  as  h/phm  and  typhoid.  By  the  exhibition  of  three  or 
four  ounces  of  milk  every  two  hours,  with  one  or  two  drachms  of  brandy  or 
whittky,  from  the  beginning  of  the  attack,  in  many  cases  the  develtvpmeut  c^ 
the  severe  adynamic  symptoms  may  be  prevented. 

In  the  advanced  stages  of  disease?,  when  the  ti/phoid  ttate  is  well  devel* 
oped,  alcohol  should  be  given  boldly, — to  quiet  by  atimulation  the  nervous 
and  circulatory  systems, — to  afford  a  food  which  shall  in  a  measure  replace 
the  natural  pabulum, — to  aid  in  the  digestion  of  milk  and  other  simple  nour- 
ibhment,^ — to  aid  in  lowering  tcniperature  by  checking  the  tiiisue-waste  of 
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f^Tor:   in  a  word,  to  enable  the  system  to  stand  the  drain  upon  its  vitRl 
ciwere,  and  at  the  same  time  to  check  such  drain. 

perlj  administered,  it  alwajs  promotes,  not  nrrcstfi,  secretion  in  thv^t^ 
The  gnide  to  the  amount  given  i^hould  be  the  effects  produced ;  so  long 

it  lowera  temperature  and  pulse-rate,  moistens  the  dry  tongue  and  skin, 
nd  f^tilets  the  nervous  disturbance,  it  does  good ;  if,  however,  the  tongue 
j^^ws  drier,  the  pulse  puts  on  an  angry ,  bounding  character,  and  the  patient 

omcs  reetle^  and  uncag}\  Ftimulation  is  being  pushed  too  far^  nnd  tlie 
^amount  exhibited  should  be  lessened*  The  antipyretic  action  of  aJcohol  haj* 
euggwtcd  its  use  in  all  eases  of  high  teni|M?rature  ;  a8»  however,  this  is  only 
one  of  its  actions,  and  as  it  is  not  decided  unices  very  large  doses  be  given, 
alcohol  cannot  be  employed  as  a  gen  end  felirifuge.  True  arterial  excitement 
and  sthenic  inflammation  certainly  contra-indicate  its  use.  The  rule  may  be 
laid  domi  as  follows:  high  temperature  ban  indication  for  the  use  of  alcohol 
t)niy  when  other  symptoms  also  demand  it;  in  itself  higli  temperature  is 
never  a  contra-indicutioQ  to  alcolioL  In  acute  sthentc  dmascsy  after  the  pro- 
gressive stage  has  passed  and  the  results  of  the  disease  simply  remain  to  be 
overcome^  alcohol  and  milk  will  often  save  life*  Thus,  in  acute  ptiemtmnia^ 
when  so  much  consolidation  has  occurred  as  to  render  it  doubtful  whether  the 
exiidefi  matter  can  be  removed,  or  in  aUcess^  when  large  amounts  of  pus  have 
formed,  the  demand  may  be  very  great  for  alcohol  as  a  food  and  as  an  aide* 

digestion,  and  sometimes  as  a  stimulant, 

TlunL  Those  in  whieh  there  is  a  depressing  agent.  In  many  forms  of 
pouoniVi^,  alcohol  may  be  used  with  signal  advantage  simply  as  an  arterial 
and  nervous  stimulant,  to  overcome  the  influence  of  a  depressing  agent*  Thus, 
in  mahe*bit€  the  unlimited  use  of  it  affords,  with  the  liypodennic  use  of  am- 
monia (sec  Amnumia),  the  best  method  of  treatment.  Recently  it  Inis  been 
Terr  strongly  recf»mmendcd  in  pt/ftmin  by  Dr.  Theodor  Clemens,  of  Frankfurt 
{DeiitMche  Klititk^  18T4,  1875),  who  states  that  he  has  seen  eight  cases  of  a 
severe  tyj»e  recover  under  the  adminihiration  of  red  wine  in  as  large  amotints 
as  the  patient  would  drink.  In  potmniny  by  aamiie^  rtTtttntm  inridf.^  or 
other  similar  substance,  whore  death  is  threatened  through  failure  of  the 
heart^power^  alcohol  iii  some  furni  h  imperatively  needed.  In  all  these  cases 
of  acute  depreieion  threatening  a  fatal  issue,  it  should  be  administered  freely, 
not  much  diluted,  and,  if  convenient^  hot  From  one  to  four  ounces  of 
'.  '  '  '  nuld  be  given,  re|)cated  evciy  ton  or  fifteen  minutes,  until  slight 
ii  -ru  convalescence,  or  death  has  resulted. 

What  has  been  said  up  to  thb  point  in  re;:nid  to  the  therapeutic  action  of 
alojhol  has  luid  reference?  to  acute  disease.  The  value  of  the  drug  in  some 
ch^>uic  diseases  cannot  be  doubted  ;  but  in  prescribing  it  the  physician  should 
never  lose  sight  of  the  possible  danger  of  producing  a  habit  far  worse  in  its 
fruits  than  death  itself 

In  chronic  nmral^ia/m  fit/pochondricuUj  in  jnehmcholia^  temporary  relief 
may  scvmetimcs  be  obtiiined  by  the  use  of  stimulants ;  but  the  very  relief 
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afforded  doubles  the  temptation  to  the  frequent  use  of  the  alcohol,  and,  as 
the  system  becomes  habituated  to  its  action  and  the  dose  has  to  be  more  and 
more  increased,  the  habit  of  frequent  stimulation  grows  almost  of  necessity 
into  drunkenness.  For  this  reason  I  do  not  think  the  physician  is  ever  jus- 
tified in  prescribing  alcohol  for  its  narcotic  stimulant  effect  in  these  cases. 
The  chief  legitimate  uses  of  alcohol  in  chronic  diseases  are  to  aid  in  digestion ; 
to  furnish  a  food  which,  without  any  digestive  effort  upon  the  part  of  the 
system,  shall  be  absorbed  and  shall  take  the  place  of  more  ordinary  food ;  and 
to  check  excessive  tissue-waste.  Of  course  these  indications  exist  only  in 
such  diseases  as  are  either  dependent  upon  or  closely  associated  with  a  con- 
dition of  system  in  which  the  general  nutrition  is  depraved.  In  purely  local 
affections  the  use  of  alcohol  is  rarely  called  for  except  in  the  last  moments 
of  life,  when  it  may  always  be  employed  to  afford  relief  and  to  protract  for  a 
short  time  the  strugj;le.  In  chronic  dyspepsia,  alcohol  adminbtered  with 
the  food  often  aids  very  materially  in  the  assimilation  of  the  latter ;  but  care 
has  to  be  exercised  in  prescribing  it,  for  the  same  reasons  as  were  given  when 
speaking  of  the  use  of  stimulants  in  melancholia  a  moment  since.  In  many 
cases  of  chronic  neuralgia^  not  as  a  narcotic  stimulant,  but  as  a  food  and  a 
stimulant  to  nutrition,  alcohol  is  ollen  of  the  greatest  service.  The  danger 
of  establishing  a  fatal  habit  in  this  disease  is,  however,  excessive.  In  almost 
all  cases  in  which  alcohol  is  called  for  in  neuralgia,  cod-liver  oil  is  also  indi- 
cated, and  it  is  generally  best  to  exhibit  the  two  remedies  together,  so  as  to 
obtain  the  easy  assimilation  of  the  oil  and  to  guard  against  evil  moral  results. 

In  plithisis  and  its  congener  scro/ulosisj  there  can  be  no  doubt  as  to  the 
great  value  of  alcohol ;  and  in  the  latter  stages  of  consumption  its  judicious 
use  as  an  antipyretic  narcotic  stimulant  to  lessen  the  sufferings  of  the  patient 
is  perfectly  justifiable.  During  the  chronic  movements  of  the  affection, 
alcohol  taken  with  cod-liver  oil,  or  in  small  amounts  with  the  food  at  meal- 
times, conduces  not  so  much  to  the  comfort  as  to  the  well-being  and  recovery 
of  the  patient. 

The  question  as  to  the  propriety  of  the  daily  use  of  alcohol  by  healthy 
men  is  at  present  a  very  serious  one,  involving  so  many  moral  and  politico- 
moral  issues  that  it  cannot  be  fully  discussed  here.  Suffice  it  to  state,  as 
obvious  inferences  from  our  present  knowledge  of  the  physiological  action  of 
alcohol,  that  the  habitual  use  of  moderate  amounts  of  alcohol  docs  no  harm ; 
that  to  a  certain  extent  it  is  capable  of  replacing  ordinary  food,  so  that  if 
the  latter  be  scanty,  or  even  if  it  be  coarse  and  not  easily  digested,  alcohol,  in 
some  form  or  other,  is  of  great  advantage ;  that  in  all  cases  it  should  be  taken 
well  diluted,  so  as  not  to  irritate  the  stomach ;  and  that  wine  or  malt  liquors 
ai^  certainly  preferable  to  spirits.  The  experience  of  Arctic  explorers  has 
certainly  shown  that  alcohol  has  no  hcat-'jroducing  power,  so  that  at  a  time 
when  it  was  believed  to  have  such  influence  by  physiologists  the  Northern 
navigators  had  learned  that  the  free  use  of  spirits,  far  from  enabling  a  man  to 
withstand  habitual  exposure  to  intense  cold,  very  materially  lessened  his  power 
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Ou  the  other  hand,  the  experience  of  dmost  every  trout- 
fifihennan  or  ^port^inan  hus  satkfied  hiui  tlmt  spiiita  do  liave  power  to  provt^iit 
""^  catching  cold**  under  sudden  and  uriacciLstomed  exposure  to  wet  mid  ci4d, 
and  that  b<)iiamb«d  extremities  will  become  wanu  and  have  their  proper  feel- 
ing return  under  the  influence  of  a  glass  of  whisky.  There  ia,  however, 
nothing  strange  or  contradtirtory  in  these  experiences,  and  they  are  both  in 
Strict  locord  with  the  present  knowledge  of  the  phyaiolo^eal  action  of  the 
dil^  Afl  is  often  the  case,  the  fact«  were  practically  made  out,  however, 
bdbre  science  could  Btjlve  the  apparent  puimlox.  A»  has  been  abundantly 
abown,  alcohol  huit  no  heatini;  povt^cr ;  but  the  chLfl  of  hudden  expo^urc^  the 
Boflerin^r  hcnuiubcd  extrcuaties,  the  brotichtiiH  tlmt  {>crhap8  follows,  all  mean 
Bimply  thi^:  tjjat,  m  the  result  of  the  cold^tbc  blood  leaves  the  surface  and 
the  extrtonities^i  the  circulation  falla  in  the  outpotsta^  aud^  aa  a  consequencei 
uppresscd  perspiration — i*.e.,  susjfondcd  function  of  the  skin — ^and  internal 
ongestions  result.  The  relief  aflordcd  by  the  ^spLrius^  an  well  as  the  preven- 
tion of  sickness^  is  due  simply  to  the  power  of  the  remedy  in  maintaining 
the  circulattou  nnd  keeping  the  external  surfaees  warmed  by  the  constantly- 
renewed  currcntis  of  fresh  blood  from  the  interior  of  the  body. 

Owing  to  its  stimulant  and  antiseptic  properties,  alcohol  constitutes  an 
excellent  dressing  for  wounds,  whether  accidental  or  surfrieal  in  their  oriiiin. 
It  would  se*im  also  to  lessen  pain  by  a  local  aneesthetie  eflect  ( Horvulle,  Gaz. 
Er4  J/opihtuXy  Sept.  1878).  Strong  surgical  testimony  ns  to  the  local  valui* 
wbibky  has  been  given  by  Drs.  Blair  {Ghn^ow  Med.  Jmir.^  Feb.  1870) 
and  Snesserott  (PhtUi,  Med.  Timen^  vol.  iv.  p.  774).  Lint  soaked  and  kept 
ootuitantly  wet  with  spirits  is  to  be  packed  on  or  in  the  wound. 

Administration. — Almost  enough  haii  been  ulri?ady  mid  upon  this  pointy 
but  a  few  further  reujarks  seem  appropriate.  When  stimulantit  are  us^ed  ta 
sastsin  tiie  sinking  jHiwers  in  poisoning  or  in  dLsease,  the  amount  given 
Bhaald  be  almost  R*lely  regulated  by  the  effects.  Thus,  in  ^nake-bite  it  may 
be  neocasaiy  to  give  a  pint  of  whisky  in  the  course  of  an  hour ;  and  in  low 
fbvera  I  have  eoen  the  greatest  benefit  result,  and  life  apparently  saved,  by 
the  exhibition  of  a  qujut  of  spirit*  a  day.  The  rule  in  always  to  be  gov- 
6flied  by  the  eflfeetfl.  In  pois  ning,  one,  two,  three,  or  four  ounces,  us  the 
0M#  may  seem  to  need,  shituld  be  exhibited  every  ten  nunutcs,  until  some 
effeet  Is  produced  or  matters  become  hopeless.  In  low  fevers  half  an  ounce 
to  an  ouncic  should  be  given  every  one,  two,  or  three  hours,  pro  re  nat*iy  the 
{iraetitiuner  watching  the  rcs^ulti^,  us  alRuidy  i^pokcn  of. 

The  <(ue»tiou  of  choice,  of  course,  comes  up  in  every  case  as  to  which  of 
the  spirit!*  sliall  be  us*ed.  I  have  never  been  able  to  p*erccive  any  difference 
in  their  aciitm  (gin,  of  courbc,  being  excepted ),  save  only  that  sometimes  one 
mfge^sm  better  with  the  stomach  than  the  other.  This  has  seemed  to  me  to 
d^paild  ftimply  upon  the  pcrHurjul  likings  of  the  patient,  to  which  then^fore 
thi  choioe  may  well  be  lel\.  In  sudden  collapse,  some  of  the  wines  with  a 
Ttaj  high  hoin^uct  are  believed  to  be  more  stimulating,  on  account  of  the 
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etliers  whicli  tbey  cont^iin  ;  but  I  Lave  had  no  experience  with  theiu.  It 
convttleficeuce,  atid  for  habitual  use  id  hwilth,  wines  jire  preferable  to  spitits, 
— ^more  at^'eable,  more  tunic,  an  J  leys  apt  to  lead  to  excessive  mdulgenoe. 

When  a  mild  stiinulaut  is  wanted  in  the  beginuiug  of  fevers,  especially  if 
uiilk-puiich  seema  too  *'h(iavy/*  ivine  wJu^i/ may  be  Bometimea  used  with 
udvantage.  It  is  madu  by  pouring  a  iialf-pint  of  sherry  or  madeira  into  a 
pint  of  boiling  milk,  stirring  thoroughly,  and  after  coagulation  had  ocourred 
strziining  off  the  whey,  which  may  or  may  not  be  sweetened,  according  to  tht; 
taste  of  the  patient.  Mtdkd  wine  is  often  very  grateful  to  patients  aa  a 
change.  It  b  made  by  beating  ao  eg^  up  thoroughly  with  throe  fluidounoes 
of  sheny  and  adding  a  like  ijuautlty  of  wator,  which  must  be  actually  boiling 
when  poured  in.  Vkampagne  \&  useful  In  patleiiU  with  delicate  stomachs, 
espteciahy  il'  uause-a  or  vouiitiug  actually  exists^  and  also  may  be  empl<»jed 
with  advantage  in  sudden  failure  of  the  vital  powers^  especially  in  elderly 
periwjns.     It  must  always  be  very  **  djy/*  i*.e.,  as  free  as  possible  from  sugar. 

Miik-punch  is  prepared  by  adding  iVom  a  desaertopoonful  to  a  fluidouuee 
of  brandy,  whisky,  or  rum,  according  to  the  degree  of  stimulatiou  required 
and  the  taste  of  the  patient,  to  three  fluidouuces  of  milk,  with  sugar  and 
nutmeg  to  taste.  The  addition  of  a  tablespoonful  of  lirue-wator  is  not  rec 
nized  by  the  palato,  and  renders  the  beverage  more  acceptable  to  the  btoaiacll 
when  the  lattor  is  weak. 

Eyfj-itogg  is  still  more  nutritious  t!mn  milk-puneh,  but  is  **  heavier,  and 
is  usually  rejected  by  the  stomuch  if  given  teo  freely.  It  is  made  by  beating 
up  thoroughly  iho  yelk  of  an  egg  with  five  fluidounces  of  milk  and  half  a 
fluiduunce  to  one  fluidounce  of  spirits  (add  half  a  flutdounce  of  lime-water 
if  required),  and  adding  u  sufficiency  of  sugar,  with  hnuUy  the  white  of  the 
egg  previously  thoroughly  bentcn  into  a  froth. 

ToxiooLoay. — The  acute  form  of  alcoholic  poisoning  in  its  minor  de 
18,  unfbrtunateiy,  an  hourly  occurrenee  almost  in  every  village,  but  that  futj 
results  are  not  absolutely  so  rare  as  is  generally  l>elieved  is  shown  by  tha 
fact  mentioned  by  Taylor,  that  in  four  years  (18G3-67)  thirty-five  deathsl 
fixjm  this  source  occurred  iu  England  and  Wales,     It  is  worthy  of  note  that 
in  some  fatal  cases  convulsions  have  preceded  dc*ath  {Phila.  Med.  Ttnun^ 
vi,  p,  4C3)«     The  absolute  diagnosis  of  acute  alcoholic  poisoning  wheu  the 
patient  is  simply  seen  in  the  advanced  stage  of  deep  eoma  cannot  be  made  out» 
The  odor  of  liquor  upon  the  breath  or  about  the  person  is  simply  a  proof  that 
the  subject  btis  been  driuking,  not  that  the  symptoms  are  caused  by  alcohol. 
The  manifest  at  ions  are  merely  those  of  profound  compression  or  oongestion  ofg 
the  brain,  of  apoplexy,  of  opium-poisoning;  and  a  man  who  has  been  drinking^ 
only  moderately  nniy  have  been  struck  down  with  apopk-xy  or  poisoned  with 
opium.     Dr.  Hughlings  Jackson  has  recorded  a  case  in  which  the  alcohol  im- 
pregnated not  only  the  breath  but  the  urine  also,  and  in  which  the  patient  was 
lefV  to  ileep  it  off;  but  at  the  post-mortem  a  clot  was  found  covering  nearly 
the  whole  of  one  hemisphere.     Afler  death  in  acute  alcoholic  poisoning  th<f 
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h,  is  found  very  much  congested,  and  sometimes  ccchymosed.  The  treut* 
ment  coosist^  in  the  evacuation  of  the  stomach,  the  use  of  the  akoniulo  but 
and  oold  douche,  aud  the  usuul  mechaolcal  methods  of  orousiDg  a  uarcotised 
patient. 

TEEEBIOTHINA-TTJEPENTIKE.    TI,S. 

White  Turpentine  is  the  cuuciute  olcMrc^iiiu  ubbuned  by  incising  tliii  Pinua 
palo^rifi  and  other  species  of  pine.  The  supply  in  tJic  American  market 
comes  ahnost  exclusively  from  North  Cawhoa  iind  other  of  our  Suutheni 
Sutca,  It  is  rarely^  if  ever,  itself  used  iu  medicioe,  but  by  dUtillution  Ls 
sepaiated  into  a  volatile  oil  and  a  regin  {Rosin)^  iirhieh  is  offieloal  under  the 
naine  of  i?cfi«a.  Roalu  is  used  iu  riiedieiiie  solely  iu  the  furmiiti^jn  of  cer* 
tain  plasters,  chief  amyng  which  m  the  Emplasfrum  Resiu^^  U.S.,  AiiltcKive 
PlaMer^  or,  in  ordinary  language,  "  Sticking  Plastery*  which  is  fonned  by 
;  rosin  to  lead  plaster. 

OLEUM  TEREBINTHIN/E— OIL  OF  TURPENTINE.     U.S. 

This  is  a  yellowiah,  highly-inflammable  oil,  of  a  strong  peculiar  odor  and 
A  hot  hi  tin  g  taste,  moderately  sulnble  in  alcohol^  freely  so  in  etlier,  very 
slightly  so  in  water.  By  heating  with  muriatie  acid  it  is  converted  into  a 
red  lii'^uid  and  a  white  crystaJiine  subatance,  which,  from  it8  reijembluuce  to 
camphor,  has  received  the  name  o^  artificial  camphQt.  Turperjtine  h  remark- 
able for  having  the  property  of  absorbing  oxygen  and  convertiug  it  into  yxoue. 

Pbysiolooical  Action. — Turpentine  is  a  powerful  irritant,  causing  in 
a  very  shurt  time  iuflammatioo  in  any  tissue  with  which  it  cornea  in  contact* 

When  taken  by  a  healthy  fKJrsctu  in  moderate  di^hn^^  it  jtroduees  a  !!*ensc  of 
warmth  in  the  stomaeh*  ^on  followed  by  exhilaratioD,  and,  if  the  amount  be 
Mjfficient,  giddiness  and  even  a  species  of  in  toxical  tion.  The  pulse  is  increased 
tn  force  and  firecjucncy.  The  turpentine  e^-apcs  from  the  body  through  the 
lungs  and  kidneys,  imparting  its  own  odor  to  the  breath,  and  that  of  violeta 
to  the  urine.  Although  sevcnd  recorded  instances  prove  that  turpentine  is 
vnpnible  of  producing  death,  yet  cases  of  serious  poisoning  by  it  are  rare,  and 
a  lethal  result  exceedingly  so.  The  symptoms  noted  in  jMjisoning  by  it  are 
mottt  of  them  coDftant,  but  vomiting  and  purging  are  present  in  s^ome  cases 
aful  not  in  others,  Unctmsciousness  is  geuendly  complete,  and  in  some  cases 
bi  accompanied  by  dilated  pupils ;  the  urtne  is  very  much  lessened  in  tpiantity, 
oHeu  bloody,  not  rarely  suppressed ;  the  skin  is  sometimes  di-y,  SLtmctmieB 
niuist ;  the  pulse  is  feeble,  rapid,  and  genendly  regular.  The  intense  irrita- 
tion of  the  uriiio-ireuital  organs  iu  some  cases  has  been  indicated  by  constant 
priaj»ism  and  efforts  at  micturition. 

The  lethal  dose  must  be  very  large,  but  is  not  detinitely  known,  since  reeov- 
ery  from  four  ounces  in  an  infiuit  fourteen  months  old  haj*  been  reported.  Iu 
Dr.  Mauud's  ciise  {Anmtalrc  de  Thinipttittiiim^  1840),  death  waa  snp|>osed 
to  have  bcHin  produced  iu  an  intemperate  woman  by  six  ounces;  and  l*hilip 
Niall  has  recorded  au  instance  of  death  produced  in  an  infant  iburteen 
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weeks  oM  by  turpentine,  of  which  half  an  ounce  was  thought  to  have  been 
taken  {Lotulon  Luncet^  March,  1869). 

Turpentine  appears  to  be  a  stimulant  to  the  ciroulation  and  to  some  of 
the  nerve-centres,  but  further  study  of  its  exact  influence  is  still  needed. 
R.  Robert  {Cenfralbl.  /Ur  Med,  Wissens,,  1877,  p.  129)  found  that  in 
moderate  doses  it  exerted  a  powerful  stimulating  influence  upon  the  inhibitory 
reflex  centre,  and  also  elevated  the  blood-pressure  by  stimulating  the  vaso- 
motor centre.  Very  large  doses  appeared  to  paralyze  both  of  the  centres 
spoken  of,  causing  decided  fall  in  the  arterial  pressure.  The  respiration 
was  first  increased  in  frequency,  but  later  strongly  diminished.  The  blood 
became  very  dark  and  the  heart  was  finally  paralyzed.  The  vagi  and  de- 
pressor nerves  did  not  appear  to  be  afiected,  nor  did  indeed  any  of  the 
peripheral  nerves,  or  the  muscle.  Dr.  Hoppe  (Journal  fUr  Pharmacod^ 
namilcy  Bd.  i.  p.  105)  concludes  that  the  vaso-motor  nerves  are  the  first  to 
feel  its  influence. 

Upon  the  kidneys  turpentine  acts  decidedly,  causing,  according  to  the  size 
of  the  dose,  increased  secretion,  or  symptoms  of  renal  irritation,  such  as  pain 
in  the  back,  and  strangury,  with  a  diminished  excretion  of  bloody  urine. 
Leon  Crucis  {Dela  Tiribinfhine,  Paris  Thesis,  1874)  has  made  some  experi- 
ments which  indicate  that  when  tui-pentine  is  given  in  toxic  doses  to  rabbits 
it  increases  the  coagulability  of  the  blood  and  gives  rise  to  numerous  minute 
hepatic  and  pulmonic  thrombi. 

Therapeutics. — Externally  the  oil  of  turpentine  is  very  much  employed 
as  a  powerful  counter-irritant  It  is  useful  more  especially  when  it  is  desired 
to  act  upon  a  large  extent  of  surface.  When  a  very  intense  permanent  local 
impression  is  required,  a  blister  is  to  be  preferred.  Thus,  in  pleurisy  a  blister 
may  be  used,  in  bronchitiSy  turpentine  stupes.  In  preparing  the  latter  the 
turpentine  should  first  be  warmed  by  setting  the  vessel  containing  it  in  hot 
water,  then  a  piece  of  flannel,  just  previously  saturated  with  hot  water  and 
wrung  as  dry  as  possible,  should  be  dipped  in  the  turpentine  and  again 
wrung  out.  It  is  then  ready  for  application,  and  may  be  lefl  on  from 
fifteen  minutes  to  half  an  hour,  according  to  the  sensitiveness  of  the  skin. 

Another  local  use  of  the  oil  of  turpentine  is  as  an  addition  to  enemata. 
From  a  teaspoonful  to  an  ounce  of  it  mixed  with  double  its  amount  of  olive 
oil  renders  opening  enemata  much  more  active,  especially  in  causing  the  ex- 
pulsion of  flatus.  Turpentine  enemata  containing  much  of  the  oil  in  a  small 
bulk  are  also  constantly  used  with  good  efiect  in  arousing  the  system  firom 
stupor  ari:sing  from  narcotic  poison  or  similar  causes. 

In  ulceration  of  the  bowels^  turpentine  taken  by  the  stomach  is  often  very 
efficient,  probably  acting  locally  in  the  intestine,  and  in  simple  gastric  ulcer 
the  very  best  results  are  sometimes  derived  from  its  use.  In  a  single  large 
dose  (f3i^  to  f^i  with  an  equal  amount  of  castor  oil)  it  is  a  very  efficient 
vermifuge,  especially  against  the  round-worm.  It  also  may  be  used  as  a 
stimulant  in  low  fevers^  particularly  when  the  tongue  is  dry  and  red. 
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In  typktnd  or  enteric  /ever  it  witlioul  doubt  acts  as  a  local  stiimilaiit  to 
this  akerutcd  bowel,  besides  influencing  tbe  j^neral  condition  of  tbe  system. 
There  arc  two  conditions  or  stages  in  the  diseases  named  in  which  it  is 
aspeciAlly  uaefid, — indeed,  is  of  incHlculiible  service.  About  ihc  end  of  the 
Beoond  week  the  tongue  sometimes  kitonjcs  very  dry,  red,  chajiped,  perhaps 
coated  in  the  centre  with  a  brownisli  fur,  find  ut  the  same  time  marked 
loeteoTis&i  develops.  Ten  drops  of  tuipjiitiuo  every  two  hours  during  the 
Jay  Aud  every  three  hours  during  the  night  will  in  the  majority  of  cases 
remove  the  bad  s}inptoms  not^d.  That  the  action  of  the  oil  is  largely  a  local 
one  is  shown  not  only  by  the  arguineiits  of  the  introducer  of  the  practice, 
Dr,  GtHjrgt!  B.  Wood,  but  alao  by  the  value  of  the  same  treatment  when 
, ,,  itiwrrham  persijits  after  the  acute  stage  of  the  fever  has  jiasscd.     When  con- 

leso(*noc  is  protracted,  when  there  is  a  constant  tendency  to  the  recurrence 
of  diarrhoea^  when^  in  other  wttrds,  the  ulcers  of  Peyer*&  patches  are  slow  to 
head,  turpentine  acts  almost  as  a  specific. 

In  tjfpht/id  hronchiiU  nud  pneumoma^  especially  as  Intercurrent  In  typhus 

rpr  and  sinular  diseases,  turpentine  applied  externally  and  taken  internally 
I  often  very  usieful.  The  some  may  be  said  of  the  low  iiirms  uf  pucrpertU 
/rver.     In  thL**  disease  the  abdomen  should  be  kept  covered  with  fomentations 

the  oil  and  of  waj-m  watej'  alternately,  the  counter-irritant  being  used  as 

ristontly  a£  a  proper  regiir<l  for  the  skin  of  the  patient  will  allow.  Inter* 
naJly  it  should  Itc  given  in  very  large  doses  (f5*^)  every  two  hours. 

In  heniorrhagc^  from  the  stomach,  bowels,  or  lungs,  turfjcntine  has  acquired 
celebrity,  but  is  hardly  so  much  used  as  formerly.  It  is  in  the  ataxic  cases 
that  it  is  useful.  I  have  very  rarely  employed  it,  as  the  oU  of  erigeron  has 
seemed  M'eu  more  efficacious,  and  is  much  more  fikasant  to  the  patient.  In 
ffmfjmra  hxnufTfhapcti  turfjentine  has  been  highly  praised. 

CatAN  TirRp£MTlNE,  the  product  of  the  Pistaoia  tcrebintha^  hiis  boett 
ty  highly  commended  by  Mr.  John  Clay  as  a  reinedy  in  internal  cancer. 
^  have  known  of  its  ui^e  in  one  case  of  uterine  cancer,  in  vviiich  most  iiston- 
Ubing  results  have  followed  its  employment,  and  believe  it  should  have  a 
thorough  trial.  It  is  essential  that  the  remedy  be  genuine ;  six  grains  of  it 
may  bv  administered  three  times  a  day  continuously  for  many  moutlis. 


DIGITALIS,  U.S. 
Tlie  leaves  of  the  Digitalis  purpurea,  or  fox-glove,  of  the  second  3*enr*8 
growth.  Tliese  are  large  leaves,  of  a  dull  pale  green,  with  whitish  down 
underneath,  and  have  a  bitter  nauseous  taste  and  a  faint  narcotic  odor. 
Digitalis  yields  both  to  water  and  to  alcohol.  M.  Ilomylle  discovered  in  it 
I  peculiar  bitter  principle,  which  has  been  abundantly  proven  to  contain  the 
cdical  Yirtut^  of  the  crude  drug,  and,  under  the  name  Digital  in  (DtoiTA- 
LINUM),  in  now  officinal  in  the  U.  S.  PhannacopoDia.  As  prepared  according 
ta  the  directions  of  the  hitter,  it  is  a  whitish  or  yellowish  powder,  odorless, 
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but  of  a  very  bitter  taste,  nearly  insoluble  ia  etber  and  lo  water,  readily 

soluble  ID  alcohol  and  in  acids.  With  murititie  acid  it  mukes  a  ydlow 
Bolutiou,  which  soon  chaDges  to  green.  The  officinal  prepiiriition  is  made 
by  a  process  copied  after  that  of  M.  Henry  and  M.  HonioUo.  It  crystallixea 
with  great  difficulty,  aod  imperfectly.  Nativelle,  in  187 1^  announced  (^BuUrtm 
de  VAcad,  Roy,  de  M^d^dne^  LS71,  vol.  xxxvi.)  to  the  Academy  of  Fraooe 
that  he  had  discovered  a  process  by  which  crystallized  digitalin  oould  be 
prepared,  and  received  the  grand  prize  of  Orfila, 

Cry  stall  iztible  digitalin  {Journal  de  Chhme  Midkah^  1873)  occurs  **tu 
short  and  deliLiitc  ueedle-shaped  erj'stalsT  and  possesses  an  intense  and  per- 
sistent hitter  taste.  It  ia  but  tdightly  soluble  in  water,  soluble  in  twelve  parts 
of  cold  and  six  of  boiling  alcohol  of  90°^  less  soluble  in  al)s«^lute  alctdiol^  and 
nearly  insoluble  in  ether  ;  very  soluble  in  chloroform.  It  Ls  rapidly  diissolvcd 
by  a  solution  of  chloraJ  hydmte,  the  solution  becoming  greenish  blue  in  color. 
The  concentrated  mineral  acids  dissolve  it,  hydrochJoric  acid  producing  ao 
emendd-green  color,  sulphuric  acid  a  green  which  if  gutyected  to  the  action 
of  bromine  fumes  changes  to  a  dark  red,  nitric  acid  a  yelhiw,  nitro-tuuriatic 
acid  a  yellow  changing  to  an  obscure  green,  and  a  mixture  of  equal  porta  of 
sulphuric  and  nirric  aci»k  a  rose  cMih>r  changing  to  a  deep  violet.  When  heated 
on  platinum,  it  melt*?,  swells  up^  becomes  brown,  and  disappears  without  leaving 
any  traces.  It  contains  no  nitrogen,  but  is  composed  of  51.33  per  cent,  of 
carbon,  t»,85  per  cent,  of  hydrogen,  and  41.82  per  cent,  of  oxygen." 

According  to  Ch.  Blaquart  (L*  Union  Pharmacenitque^  Nov.  1872),  ten  |)er 
cent,  of  crystal  I  izable  digitulin  can  be  extracted  from  the  crude  drug,  which 
probably  contains  twelve  per  cent,  of  it.  The  question  whether  this  sub- 
stance is  the  pure  active  principle  of  digitalis  is  of  course  an  important  one. 
The  French  commission  reported  as  the  result  of  physiological  experinienta 
that  it  produces  in  man  and  animals  effects  similar  to  those  of  the  amorphous 
digitajin,  but  that  it  is  much  stronger  than  the  latter.  Tbis  conclusion  baa, 
bowever,  met  with  some  opposition.  M.  Gubler  {Bulletin  de  CActuL  Roff.  de 
Medeciney  vol.  xxxvil.  p.  404)  denies  that  this  crystallized  digitalin  is  stronger 
than  the  amorfihous  preparation,  and  M.  Vulpian  in  tlie  subsequent  discussion 
asserU^d  that  in  experimenting  he  had  found  them  of  equal  strength,  and 
Ch.  Blaquart  (/wc.  c*V,)  in  bis  experiments  arrived  at  a  similar  result;  yet 
one-ninth  of  a  grain  of  it  is  said  to  have  been  given  to  an  adult  without 
causing  a  toxic  effect.*  M<f^genind  and  Daremberg  {Lomlon  Medical  Record^ 
1873,  p.  278)  have  found  the  crystalline  variety  the  stronger.  Dr.  Boucher 
\xf^rm?i  (Gazelle.  MidicaU^  1874)  that  the  crystallized  digitalin  is  readily 
convertible  into  the  amorphous  or  granular  variety  ;  but  he  also  asserts  {^L*:$ 
Mmtdes^  July^  1872)  that  it  is  a  complex  body.f   This  assertioii  is  coti- 

^  Fur  I  ho  pmoeM  of  tQEinuriiGtDrc,  ace  Boittou  Medleal  and  SttVfjicnl  Jtmrtinf^  p^  35,  IS73. 
t  a.  Bauchardat  {fiulL  Thirnp.,  xc.  p«  81 J  cftUi  Attention  tu  (he  fiwt  tbat  cryetiUlUed 
iligiUllDi}  duc£)  uot,  (Lud  RiQurpbouA  digitaltn  doea,  polarize  tight. 
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fiiTDdd  by  sevend  cliemmtB^  especially  by  0*  Schtniedeberg  (Archw  fUr  Ex- 
periinenL  Pathologie  und  FharmttLol,^  Bd,  iiL  p.  19),  whoiiffinns  that  there 
ins  \n  digitaliji  four  active  prmciples ;  Digkoxm^  the  moat  active  of  ull, 
wblch  coDfltlttttes  the  greiiter  bulk  of  NativeUe's  cryataUked  digit^dm; 
Di^ifafetn;  Di^iialin ;  and  Dlgiiomii.^  For  a  particufar  account  of  tbes« 
mibstanc4J8  the  re4ider  ia  referred  to  the  paper  of  Schmiedeberg.t  Tl**-*  only 
pmcticaU  conclusion  at  presont  poeaiblo  is,  that  it  ifi  best  to  use  only  ufficinid 
preparations,  such  as  the  tincture,  which  represent  the  crude  druf^.J 

PuvsiOLOOlCAL  Action. — To  the  therapeutiiit  the  interest  in  the  physio- 
logica]  action  of  digitidis  centres  chiefly  upon  the  circulation.  The  drug  does, 
however,  exert  a  direct  influence  upon  the  apparatus  of  voluntary  motion 
which  is  worthy  of  notice.  In  toxic  dosses  it  lowers  reflex  activit)^,  lUid  in- 
duces htifeiiude,  prostration,  muscular  irenihlings,  and  sometimes  convulsiuns. 
Thut  the  muBcles  themselves  are  affected  has  been  pn»ven  by  the  researches 
of  Yulpian,  of  Dybkowsky  and  Pelikaii,  and  of  Gourvat,  all  of  whom  have 
found  that  the  muscles  of  frogs  poisctned  with  diti^italia  respond  more  feebly 
than  is  normal  to  gidvauic  currcnta.  The  nen'ous  tissue  has,  however,  been 
foucd  by  Gourvat  to  be  more  susceptible  than  the  muscular,  the  nerves  losing 
their  functional  power  scwner  and  more  completely  than  tlie  muscles. 

Aj  the  result  of  an  elabonite  experimentiil  study  (Rrichert's  Archiv  /Ur 
Aftaiotntc,  1871,  p.  252),  Dr.  A.  Weil  concludes  that  digitalis  first  lessens 
reflex  ajclivity  by  directly — 1\/?,,  independently  of  its  action  on  the  circulation 
— exciting  the  inhibitory  reflex  centres  of  Sctscheuow,  and  after  a  time  by 
dirocUy  juindyxing  the  spinal  cord.  The  experiments  upon  which  tliis  con- 
dufiioQ  was  bused  are  divided  into  two  series,  in  the  first  of  which  it  was  fouud 
that  idier  suudl  toxic  doses  of  the  poison  great  diminution  in  the  reflex  activity 
of  the  frog  was  apparent  in  from  ten  to  twenty  minutes,  and  continued  until 
the  de&th  of  the  batrachian  ;  but  that  this  diminution  for  from  twenty-five 
ttintites  to  on  hour  was  immediately  suspended  by  section  of  the  cord  high  up, 
the  reflex  activity  retuniing  at  once  to  its  normal  state ;  that  after  large  doses 
the  reflex  movements  were  almost  abolished  in  five  minutes,  and  continued 
YUitil  death,  but  at  any  time  duriug  the  first  ten  or  twenty  minutcB  could  at 
once  be  restored  by  section  of  the  upper  ctird ;  that,  both  after  large  and  small 
toxic  doses^  a  time  finally  eume  when  divi^iiHi  of  the  cord  hud  no  power  to 
restore  the  lost  reflex  tunctious.     These  experimeuts  have  been  ccuifirmed  by 


*  Ififfiialire»in  ftnd  foxir«iiir  «rii  derivfttSrei  rceptsctivfilj  frDm  digital  in  and  iJigiitixia 
of  S«hml«d«berg.  A  itudj  of  Iholr  pbysiologiottl  aotioa  m«jr  be  fouud  id  Arck^  £^per, 
rntkt>L  «l  Pharm,,  Bd.  ir,  p.  19K 

t  Consult  tkUQ  Sehmidt'9  JahrbUchtr,  Bd.  clviii.  p.  234,  for  &b«trftot  of  theiii  hj  Nloolfti 
Gon*  of  Doq>at. 
t  DigiUmia  is  aJMrted  to  form  th«  bulk  of  tbo  lolubia  dlgitalla  of  oommercOj  and  to 

*  Ibfl  tttiov  M  •tipoHtH^  tbe  iiGtiv«  pH&oipIe  of  soap-burk.  As  sftpoDiD  hhM  bec^n  Appar- 
totlj  deiDon*tml«d  to  b«  tbe  phyaiological  ftotagoDUt  of  digitalii,  it  is  oridcDl  tbiit  tb« 
wboU  malTcr  i§  i-:tce«dinglj  eootus^d;  and  that  tbe  coDolmioo  ld  tbe  text  ia  tbe  ool/ 
Ofic  tbftt  can  »t  preaeot  be  rcMbed, 
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Dr.  Meilmizen  (ArcL  fUr  Phjsiolog.,  vii,,  1873).  The  second  of  Dr.  Welles 
series  of  cxperimeuts  were  directed  to  discovering^  whether  the  action  upon 
the  iuliibitory  reflex  centres  and  the  cordVas  a  direct  ouc,  or  was  winply  the 
restdt  of  the  altered  circulation.  In  this  part  of  the  inrestigationj  the  hearts 
of  frogs  were  cut  out^  or  their  motion  arretted  by  the  local  application  of  a 
concentrated  aclution  of  the  nitrate  of  pota^ium,  or  rendered  slower  by  a 
dilute  solution  of  the  same  salt^  and  the  effects  of  these  various  procedures 
upon  the  reflex  activity  were  studied.  It  was  found  that  slowing  of  the 
heart's  action  did  excite  the  Setschenow's  centre,  but  not  to  nearly  so  great  an 
extent  as  did  digit^dis^  and  that  minute  doses  of  digitalis  Bonietimes  stimulated 
the  Set8chenuw*8  ganglion  and  lowered  reflex  activity  before  the  heart  wa^ 
sensibly  afl'ected.  In  regard  to  the  spinal  cord  it  was  proven  that  when 
the  heart  was  killed  by  the  local  action  of  putaah  the  reflex  functions  of  the 
spinal  ganglia  remained  intact  for  a  much  longer  period  than  when  di^^itiUii 
was  administered^ 

Ctrcniatiou, — The  action  of  digitalis  upon  the  heart  of  the  frog  was, 
believe,  first  invehtigatt?d  by  M,  Vulpian  {^Comptvs- Rtndus  de  la  Soc.  deBl 
1855,  p.  70),  who  has  been  followed  by  numerous  observers,  among  whom  ma; 
be  mentioned  W.  Bybktmsky  and  E.  Pelikan  {Zcttschrt/i  fur  Wimfiucfui 
Zoohffk^  Bd.  xi,,  ISOli),  A.  B.  Meyer  (^ArLeitfn  aux  detn  Fhifsiologisch 
IttMtitut  til  Zurich,  quoted  by  Boehra),  Legros  and  Legroux  (quoted  by 
Gourvat),  Claude  Bernard  (qiiotcd  by  Gonnat),  Eudolf  Boehm  {PjllUjerg 
Archiv/iir  Fftj/m/ifjf/u,  Bd.v.,  1872),  Ilomolle  (Architr^  Generahs  dt  Mide^ 
cine,  July,  1801),  Gourvat  (Gazette  Mtdtcaie  de  ParU^  1871),  Fothcrgill 
Di^itfiftSf  London,  1871),  Fngge  and  Stevenson  (/V,  Rot^til  Soc,^  London  | 
vol.  xlv.),  J.  F.  Williams  (Arch.  Exper,  PnthaL  vnd  Plmrnu,  xiii.  1)* 

The  statements  of  thefle  investigators  agree  in  all  essential  pointi?.  One  or 
two  of  them  have  oecasionally  noted  a  primary  brief  acceleration  of  the  heart's 
action  \  but  the  rarity  of  tt«  occurrence  shows  that  it  has  beon  probably 
produced  by  some  extraneous  unnoted  influence. 

The  first  distinctive  action  of  the  drug  is  a  marked  lessening  of  the  nam- 
ber  of  cardiac  beats  per  minute,  due  to  a  prolongation  of  the  diastole,  which 
may  be  complete,  but  is  more  generally  divided  l>y  an  abortive  attempt  at 
ventricular  contraction^  The  systole  is  abnormiilly  energetic,  so  that  the  ven- 
tricles become  white  as  the  last  drop  of  blood  is  squee»ed  out  of  them.  As 
the  action  of  the  drug  becomes  more  intense,  the  rhythm  of  the  heart  is  very 
much  afl'ected,  the  ventricle  and  auricle  no  longer  beating  in  aceonL  At  the 
same  time  tlie  diastole  generally  becomes  iinpcrfect,  one  portion  of  the  ven- 
tricle maintaining  its  systolic  spasm,  while  the  rest  dilates.  Thus,  the  extreme 
apex  may  remain  hard  and  white  during  the  diastole,  and  even  hernial  pro- 
trusions of  the  ventricle  may  occur.  Finally,  the  heart  xa  arrested  in  systole; 
and  as  the  muscle  so  hardens,  of  oounse  all  its  power  of  responding  to  eloo- 
trit^l  or  other  excitants  is  loit 

In  suuie  mrc  iustauecs,  instead  of  the  above  seriea  of  phenomena,  the 


o£^^H 


CARDIAC  STIMULANTS. 


H] 


periods  Uiroiit:;li4rut  are  prolonged  and  quiet,  and  afler  several  periods 
of  rcbxatioti,  lastiDg  fur  ten  ur  twenty  eccouds,  final  djusti:)lic  arrcBt  nrnj 
occur. 

As  l»odi  Boehm  (op,  cit.^  p.  163)  and  Dybkow^ky  and  FelikaD  (lac  ciL\ 
hare  found  that  the  slowing  of  the  heart's  boutj  the  inereaiied  energy  of  ouu- 
tnctioD,  the  irregularity  and  find  s^t^tolic  arrest,  are  produced  hy  digitidb 
afler  divLtioQ  of  tlic  ?ugi  and  de^ti-uetioii  of  the  ^pitiul  eord^  and  a^  botli 
Ackonuaim  (quoted  by  Boehni^  op.  ciL^  p.  158)  and  Hlu'Iiih  have  found  that 
the  pandyxing  of  the  j^K^ripht-ral  ends  of  ilie  vagi  by  atitjpia  does  not  prevent 
the  phenomeDa  just  alluded  to,  it  is  evident  that  the  drug  aeU  direetly  upoD 
the  heart-niuselo  itself,  a  oc*ncIu8ioD  which  is  coiifirnierl  hy  Euleiiburg  and 
j^hreDhaus  (quoted  by  Dr.  T.  Lauder  BruiiUtii,  On  Digittdis^  Loudon,  1808, 
p»  SI),  who  found  that  digitalig,  when  locally  applied,  acta  at  onoo  upon 
llie  heart.  On  the  other  hand,  the  inliihitory  activity  of  the  pertphera]  ends 
of  the  pneumoj^astries  ia  without  doubt  increased  by  the  drug.  There  is  no 
0tage  in  which  stimulation  of  the  vagi  does  not  cause  diastolic  arrest  In- 
deed, D}bkuw&ky  Hiid  Pelikati  have  seen  galvanization  of  the  nerves  produce 
mch  rekxatioD  in  the  auricles  afler  the  ventricles  had  already  become  per- 
aiaoeiitJj  contracted*  Further,  Boehm  has  found  that  a  Btimnlation  of  the 
pneiiiaogaatrics  which  vs  iosuffieient  to  make  itself  felt  before  poisoning 
wiH^  aHer  the  exhibition  of  digitolb,  cause  diaatolie  arrest  lasting  for  many 
mmuieft. 

It  appears,  therefore,  tJiat  the  peripheral  cardiac  inhibitory  apparatus  shares 
in  the  atiojulant  aetioD  of  digitalis ;  and  as  Boehm  has  found  that  diastolic 
arrest  oaver  takes  pluce  in  frogs  poisoned  with  the  drug^  afler  section  of  the 
Tigi,  it  is  probable  that  this  rare  mode  of  death  is  really  due  to  super-exci- 
Ution  of  the  inhibitory  cai-diac  nerves. 

Budolf  Boehm  {op.  cif.y  p.  170)  has  investigated  the  influence  of  digitaliB 
Q|)OQ  the  working  power  of  the  heart  when  freed  from  all  connection  with 
the  central  nervous  system.  By  using  the  method  of  Ludwig  and  Coats,  he 
abtaiocd  as  a  constant  result  that  the  amount  of  work  done  was  increased  by 
mall  doees  of  digitalis ;  tiiat  afler  large  doses  a  similar  increase  was  followed 
in  a  short  time  hy  very  great  diminution  in  tiie  exjH*nditure  of  power  by  the 
heart,  a  diminution  apparently  due  to  imperfect  diastole  and  consequent  non- 
fldiuii^aD  of  aerum  into  the  vLscus.  By  direct  experiment  with  an  artificial 
circulation  Dr.  Williams  has  proven  that  the  cut-out  frog's  heart  actually 
puts  out  much  more  force  than  normal  under  the  influence  of  digitidia. 

The  elahomte  experiments  of  L.  Traube  (  Gcmmmflie  Bcitrii^e  zur  Patho' 
to^ie  nnd  Phygioh^k,  Bd.  i»,  Berlin,  1871)  upon  warm-blooded  animals 
ahowrd  that  in  dogs  moderate  do«es  of  digitalis  produce  increased  arterial 
pressure,  with  lowering  of  the  rate  of  the  cardiac  pulsation.  When  toxic 
do?«^  were  nse<l,  these  phenomena  were  followed  hy  increase  of  the  pulse- 
frcqucncy  and  fall  of  the  arterial  pressure,  which,  however,  did  not  com- 
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ineiice  at  the  same  time,  since  the  maximum  pressure  TFas  not  leached  iinti] 

the  pulse  \niA  risen  above  the  orii^inal,  normal  point, 

Boclin*  {he.  ctt.)  hiis  coTifinucd  tliese  results^  and  lias  also  noticed  a  veiy 
mtirked  dicrotic  pulse,  evidently  due  to  an  abortive  ventricular  contraction 
during  diastole,  precisely  as  occurs  in  frogs. 

Tbe  experiments  of  Brunton  (he,  cit,)  and  of  Gourvat  (loe.  cii.^  also  ane 
in  accord  with  those  of  Traube ;  so  that  it  may  be  considered  proven  that  in 
ninmmals  moderate  doses  of  distal  is  produce  rise  of  arterial  pressure  with 
diminished  pulse-rate. 

Prof  L.  Traube  has  found  that,  after  section  of  the  vapi,  di«n talis  is  in 
warm*blouded  animals,  with  mre  exceptions^  incapahle  of  reducing  the  pulse- 
rate,  and,  contrariwise,  that  wlien  the  pulse-frequeney  has  been  r**dueed  by 
the  drui^r  section  of  the  nerves  causes  an  immediate  and  very  marked  rise  in 
the  rate  of  puIs;ition,  I  believe  Boehm*  has  experimenially  confirmed  tliia; 
and  in  the  single  experiment  of  Gourvat  a  similar  result  was  attained. 

The  conclusion  would  seem  to  be  inevitable,  that  in  mammals  the  reduc- 
tion in  the  pulse  produced  by  digitalis  is  directly  or  indirectly  owing  to  an 
excitation  of  the  peripheral  inhibitory  apparatus.  The  occasional  reduction 
of  the  pulse-rate  after  section  of  the  pneumogastric  shows,  however,  either 
tliat  the  iuliibitory  nerves  in  some  animals  find  another  path  thnu  the  pneu- 
mogastricB,  or  else  that  there  is  an  aJditiomil — ^sometimes  inoperative,  some- 
timea  efficient^ — cause  of  the  reductiou  of  the  pulso-rate.  As  it  has  been 
shown  that  di*^talis  L^  capahle  of  slow  in  jr  the  beat  of  the  isolated  heart  of 
the  fro^,  it  would  appear  prohriblo  that  it  may  exert  a  similar  influence  at 
times,  in  mammals,  upon  the  cardiac  muscle  or  its  contained  ganglia. 

Although  digitalis  does  increase  the  muscular  energy  of  the  heart.,  it  seems 
scarcely  jx>ssihle  that  the  enormous  rise  of  pressure  produced  by  it  can  be 
owing  to  this  alone.  This  a  priori  reasoning  has  received  experimental 
confirmation  from  ]MaIan,"f  Fothergill  (ioc.  ciV.),  Gourvat  (/be.  eit.)^  Acker- 
man  n  (Ik'her  die  WirkuHf/en  der  Di(^ita!i»j  in  Volkmaniis  Sammlunf^  Klitii* 
scher  Vorirage^  No.  48,  Leipsie,  1872),  and  Boldt  {Liangnral  Dissertation^ 
Schmidt's  Jahrhucher^  March,  1872),  The  first  three  of  these  investigators 
have  found  that  the  arterioles  of  the  frog's  web  as  seen  under  the  mien> 
Hc*ope  undergo  very  decided  contract  ion  after  the  systemic  use  of  digitalis ; 
and  Ackermann  states  that  if  the  ahdomen  of  a  nibbit  be  opened  so  as  to 
expose  the  ai'tenes  of  the  mesentery,  a  very  marked  contraction,  even  to  the 
partial  obliteration  of  the  lumen  of  the  veasela,  can  be  readily  seen  to  follow 
the  exhibition  of  digitalis. 

Boldt  experimented  upon  curariied  frogs  after  the  manner  of  Ci^hnheim, 
and  found  that  the  first  ejfeet  of  the  digitalis  was  marked  ecm traction  of  the 
arterioles. 


»  Ilia  IdnguAgo  i«  fuch  oa  to  leave  tho  pdot  iom«ifhiit  doubtful.     Op.  fit.,  pp.  188, 189. 
t  Quoted  bj  Fotbergill  (op.  ciV.), 
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Acconling  to  Bachin^  Traube  foiitid  that,  if  the  spine  be  divitliHi,  digitalis 
IB  pnwcrlcss  to  tncrtiasc  the  arterial  pressure,  although  lessening,  m  usual,  the 
pnbe-nitc.  The  same  authority  also  stat^^s  that  Bczcdd  has  seen  an  execssive 
mi  of  the  arterial  prtswnre  erkHue  iniinedlately  upon  the  division  of  the  spinal 
cortj  in  an  animal  under  the  influence  of  digitalis.  Further,  in  hfs  own  ex- 
periroenta  Buebtn  has  attained  fiinitlar  results,  or,  in  other  words,  has  found 
chat  after  separation  of  the  suuill  vessels  from  the  vas^>niotor  nerve-centre, 
dtjnCalid  does  not  increase  arterial  pressure. 

The»e  experiments  would  seem  to  prove  that  digitalis  acta  upon  the  v^seU 
hy  stitntilAtltig  tho  vaso-motor  centres  in  the  ba^  of  the  brain ;  but  thej 
hnrt  been  contradicted  by  Aekcrmann  (op,  cft.^  p*  397),  who  state.**  that  he  has 
tnany  lima*  eut  the  Rpinal  cord  and  without  exception  found  a  very  marked 
riM  uf  arterial  pressure  follow  the  injection  of  digitalis.  Unfortunately,  none 
of  Iheee  eacperinients  have,  that  I  am  aware  of,  been  published  in  detail, 
and  it  10  therefore  impossible  to  analyze  or  to  re<MiDeile  them;  but  GrlirB 
(SchmifJf'g  Jahrhiicher^  Bd.  clviii,)  expresses  the  opinion  that  Aekermann 
did  not  fully  divide  the  cord  in  his  experiment^-  Gorz  himself  found  that 
ft  rise  is  produced  by  digitalin  after  division  of  the  cord,  but  of  so  small  an 
ftmount  as  to  be  readily  accounted  for  by  the  increased  power  of  the  heart. 
Pr*  J.  F.  Williams  (Arch.  ICxper,  PatkuL  m.  Pharm.^  x'nu  1)  has  also  found, 
after  reduction  of  blood-pre^sure  to  zero  by  clilorul,  chat  digitalis  will  cause 
rise  of  pressure.  This  dues  not,  however,  throw  much  liirht  upon  the  vaso- 
motor  action  of  the  drug,  because  by  enormous  doses  of  chloral  the  heart 
is  ftltuost  as  much  afTected  as  is  the  vaso-motor  system.  Drs.  Brunton  and 
Heyer  (Journal  of  Analomt/,  p.  138)  injected  digitaliu  into  the  ear  of  a 
labbit  whose  cervical  sympathetic  and  pueumogastrics  had  been  destroyed, 
but  were  tinabte  to  obtain  any  satisfuictory  result ;  there  was  certainly  no 
OODBtatit  perceptible  con  traction  ^  akhough  e^ometimes  the  vessels  were  seen 
to  empty  themselves  more  rapidly  tliun  before  the  injection.  Whilst  we 
are  not  in  the  position  to  consider  as  absolutely  disproven  the  theory  of 
Profeesor  Ackermann,  that  digitalis  acts  directly  upon  the  peripheral  vessels 
tlieaiaelvefl,  the  probabilities  are  strongly  against  it. 

From  the  crvidence  whtcH  has  been  brought  forward,  it  may  be  consid- 
ered as  definitively  proven  that  in  mammals  digitalis  in  therapeutic  doses  is  a 
powerful  stimulant  to  the  circulatory  Bystem. 

The  foUawing  proposition  expresses  our  present  knowledge,  and  probably 
m  Twy  dose  to  the  truth : 

DigiitiiiM  i«  moderate  doses  stimidateM  the  musado-motor  portion  of  thM 
htittt  (probably  its  contained  ganglia),  uicrtaMtM  the  activity  of  the  inhihitory 
nppftratuM^  and  probably  caujies  contract  inn  of  tht^  nrfrriobA  by  an  action  on 
the  vano-motor  centres  in  the  cord.  As  a  consequence  of  the  first  action, 
the  cardiac  beats  become  much  stronger;  as  the  result  of  the  last,  there  is 
narroiriiig  of  the  blood-paths,  and  to  the  passage  of  tlie  vital  fluid  an  in- 
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creased  resistance,  which,  acting  od  the  already  excited  inhibitory  system, 
aidB  in  the  slowing  of  the  pulse. 

According;  to  ray  own  experience,  decided  therapetitio  doses  of  digitalift,  in 
mnn  as  in  other  mummali,  produce  great  reduction  and  sometimes  dicrotigm 
of  the  pulse,  ftod  increase  the  size  and  force  of  the  wave ;  at  the  same  time 
the  arti^rial  tension  is  augmented.  Poiijunous  dosee  induce,  after  a  tiuje, 
increase  of  the  pulse-rate,  with  smallnees  and  weakness  of  the  ware  and 
lowered  arterial  pressure. 

Sphy;nnopTJrihic  studies  of  the  effect  of  digitalis  up*>n  persons  sufleriJis 
from  viirious  acute  and  chronic  diseiwes  have  been  made  by  M,  Legroux,  M. 
Jiordirr  {Bufhtin  Tltrrapeiitiqtfe,  18«]8,  p.  110),  Constantine  Paul  {Bttlletin 
TlUrapatfiquc^  18t>8,  p.  193),  and  Paul  Lorrain  (Jaurtial  de  PAnatomie  H 
ih  In  /*hi/sioh^ie^  ISTO).  The  pmbloms  offered  by  these  gentlemen  are  so 
complex  as  to  render  a  detjiiled  study  ulnjost  impc*ssible ;  but,  as  a  whole, 
tlicir  tracings  seem  to  confirm  my  personal  experience*  Paul  Lorrain  calls 
attention  to  the  fact  that  when  tlie  drug  has  reduced  the  pul&e*rale  Teiy4 
greatly  a  ?fr(tiid  ab^irtive  systole  can,  on  auscultatirm,  sometimes  be 
occurring  during  the  long  dia^stole,  and  some  of  his  sphygmographic  ti 
are  markedly  dicrotic.  It  is  evident  that  in  man  the  second  systolic  mov^^ 
ment  occui's  precisely  as  in  animals ;  and  it  seems  very  certiiiti  that  the 
propo'^ition  framc<i  for  the  lower  mammals  applies  also  to  man. 

When  the  pulse  haa  been  reduced  by  dluitalis  to  forty  or  Mtj  a  minute^ 
the  change  fmm  the  recumbent  to  the  erect  position  will  not  infrequently 
suffice  to  alter  at  once  its  character,  so  that  it  will  become  feeble,  small,  and 
one  hundred  and  fifty  per  minute.  The  experiments  of  Tniube,  which  have 
already  been  mentioned,  afford  an  explanation  of  this  phenomenon  so  simple 
that  it  can  scarcely  be  else  than  true.  Tlie  action  of  the  drug  in  euoh  a  case 
is  verging  upon  the  point  at  which  the  pulse-rate  increnses  and  tlie  arterial 
pressure  falls,  owing  tx)  the  partial  paralysis  due  to  over-stimulation.  Whilst 
the  patient  is  recumbent,  the  Hue  is  not  passed  over,  but  the  udditioual  stimu- 
lation of  the  erect  position  carries  the  circulatory  system  beyond  the  limit  of 
simple  stimulation,  and  the  over-effccta  of  the  drug  are  at  once  manifested. 

The  influence  of  digitalis  upon  the  urinary  secretion  m  health  has  been' 
stadied  by  numerooa  obaenrers,  with  such  diverse  results  as  to  prove  that  the 
action  of  the  drug  on  the  kidneys  is  so  inconsistent  and  varying  as  to  render 
it  probable  that  it  is  in  great  measure  indirect  rather  than  direc-L  Thus, 
Jbrg,  Hammond  (Proc.  BioL  DejfL  Acad,  Naf,  Sciences^  PhUa.,  Dec  1858), 
and  Brunton  (ioc.  ctt,}  have  fouwd  tlie  secretion  more  or  less  decidedly 
inoreajied,  and  Homolle  (ArchiveJi  Giniraie^,  July,  1861),  Winogradoff 
{Virchow*9  Archiv/Ur  Anatovilc^  Bd.  xxii.,  1861),  Stadion,  and,  according 
to  Brunton,  also  Krahmer,  Kluyskens,  Vassal,  and  Shohl,  have  found  it  either 
uninfluenced  or  diminished. 

The  urea  in  the  apparently  very  careful  experiments  of  WinognnWff 
Hoc,  cit,)^  of  Stadion  {^Pra^er  Vicrttljfihnckri/t  fur  die  Prakiischc  IIvU'- 
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,  1862,  Bd.  Ixxil),  and  of  llamuinnd  (he,  a't.)^  was  diminiahedi  whOo 
in  the  almost  equally  elaborate  cxperitnents  of  Biunton  {Joe,  ctt.)  it  was 
iDCreased.  AH  four  obaen-ers  noted  k*i«tieiiing  of  tbe  cliloridea.  IMt^gorand, 
Ufflng  the  crystallized  digitalin  of  Nativelle^  fouud  Ins  tLriiie  inci*oiised  twenty- 
fivB  pQT  cent,  but  his  urea  duniuished  twenty  per  cent  Auguste  Meusnier 
has  sought  without  success  for  sugar  in  the  tirine  botli  of  imtients  taking 
large  doses  of  digitaJk  and  of  ralibits  poisoned  vvit!i  the  dmg  (^L\lciton  de  la 
Dt^itale  Mur  la  Fonctioti  ^iffcr^nntjttey  Pam  Thesis,  I8G8). 

It  is  Tery  certain  that  f(rxic  doses  of  dtgitalis  lower  the  temperature  a 
number  of  degrees  in  healthy  tnon  and  animals.  It  would  ^eeni,  fn>wcver, 
that  the  fall  of  tempemture  is  general ly,  if  not  always,  preeeJed  by  u  rlne,  as 
hid  been  noted  by  Boulej  «nd  Ueynul,  by  Dumeril,  Demanjuay,  and  Lecuhite 
(quoted  by  Brunton),  by  Uirtz^  by  Legroa  (TVt^c,  18GT,  quoted  by  Goiirvat), 
md  by  Goun^at  (Gazette  MkUatk  tU  Par  is,  1871,  p*  572). 

The  effect  of  therapeutic  do»m  in  the  normal  condition  has  not  been 
closely  studied,  that  I  am  aware  of.  But  in  a  number  of  cases,  chiefly  of 
poeumonia,  Z.  E*  Coblentz  (La  Digxttde  comme  Afftni  anttpyrMtqite^  Stras- 
bcmrg  Tliesis,  1882)  found  that  about  twelve  hours  aAer  the  fall  of  the  pulse 
there  was  ali»o  a  fall  uf  temperature.  The  tendency  of  our  present  knowl- 
edge ia  to  connect  the  changes  in  temperature  induced  by  digitalis  with  the 
ngGB  of  the  circulation ;  and  it  seems  very  possible  that  therapeutic  doset 
In  health  will  be  fouud  to  increase  bodily  heat,  although  in  fever  they  may 
diminish  iL 

TUEBAFSCTICS. — The  chief  clinical  use  of  digitalis  is  in  diseases  of  th« 
heajt ;  and  from  what  has  been  said  in  regard  to  its  physiological  action  it 
logicaJly  follows  that  rt  should  be  useful  in  loss  of  cardiac  power* 

When  the  aiuacle  of  ihe  heart  is  for  any  reason  unequal  to  the  task  set  it, 
ikta  systoles  become  rapid  and  imperfect,  and  by  this  irregular  action  thft 

Dtrieles,  neither  c«miplelely  filling  nor  emptying  themselves,  increase  the 
dibttmiamnflnt.  IJndiT  these  circunistanc*es,  digitalis,  by  lengthening  the 
dliislolie  pauses  and  increasing  the  force  of  t!»e  s^^toUc  contractions,  causes 
the  ventricles  to  till  themselves  in  the  one  and  to  empty  themselves  completely 
in  the  other  aet  By  subduing  irregular  action  through  the  inhibitory  nerves, 
by  energiiing  the  muscular  power  of  the  hc;irt*wallsj  the  remedy  La  of  incal- 
eolalile  tfervice,  and,  increasing  artmal  tension  all  over  the  body,  causes  the 
disappeonujce  or  lessening  of  jjyniptoms  due  to  low  pressure  in  the  arteries. 

It  is  a  higical  nuoessity,  if  our  reasoning  as  to  the  physiological  action  of 
digitalts  has  led  to  a  correct  result,  that  the  drug  should  be  of  the  greatest 
iierrioe  when  the  lesion  is  simply  loss  of  carJinc  power;  and  clinical  expe- 
rience tallies  with  this  a  pnbrf  argument.  In  mtmpk  dilatation^  or  la  trimph 
/atlttre  o/  the  cardiac  muscle  without  valvular  lesion,  the  results  of  the  use 
of  digitalis  arc  rnont  fevorable. 

On  the  other  hand,  in  xlrnple  htfpertropht/  digitalis  docs  harm,  and  should 
ttever  be  tieed.     It  must  be  borne  in  mind  that  although  this  agrees  with 
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what  tlic  expurimeiiUlist  has  proven  to  be  the  action  of  digitalia,  yet  it  was 
discovered  inde|>etidently  as  u  clinical  fact  by  practitioners.  Thus,  Nie- 
nieycr,  who  ridiculed  experinienUil  therapfuties  because  he  would  not  take 
the  trouble  to  study  them  deeply  and  practically  and  was  therefore  incapable 
of  understanding  them^ — Niemeyer  says,  *'  Digitalia  in  pure  unoomplicated 
hypertrophy  is  imsui  table." 

Valvular  lesion  of  the  heart,  as  is  well  known,  gives  rise  under  unfavonibl<^ 
circumstances  to  dilatiitioUj  but  in  favorable  cases  to  hypertrophy,  or  rather 
in  the  jxreat  miijority  of  cases  to  hypertrophy  with  dilatation.  FoUowinf^  out 
the  priiRi}iles  already  inculcated^  it  might  seem  at  first  that  the  use  of  digitalis 
in  hypcrLrophied  hearts  with  valvular  lesion  ought  to  be  reprobated.  But 
it  is  known  eiinically  that  di^^talis  often  does  good  in  valvular  lesion  with 
enlargement  of  the  heart.  The  results  of  logical  deductions  fronj  our  physio- 
logical cuiiclusiona  as  premises  are^  however,  not  really  at  variance  with  tliis. 
It  must  be  borne  in  mind  that  structural  and  functional  hypertrophy  are 
different  things:  by  this  Is  meant  that  although  a  heart  be  enlarged  and  abso- 
lutely struuger  than  nomiaJ,  yet  it  may  be,  relatively  to  the  work  required 
of  it,  weali.  Thus,  if  1  represent  the  normal  work  of  the  heart  and  1  its 
normal  |>owor,  if  the  former  be  increased  to  4  and  the  latter  to  3  the  heart 
is  really  in  the  position  of  a  weak  organ,  although  possessed  of  three  times 
its  original  strength.  Hence  it  is  that  digitalis  is  often  useful  in  \*alvular 
disease  with  hypertrophy.  In  the  vast  mujority  of  cases  the  heart  with 
diseased  valves  is  in  the  position  just  spoken  of;  but  sometime  the  work 
advances  only  to  2  and  the  strength  to  3 ;  then  the  hypertrophy  becomes 
exoeasive,  and  digitalis  will  increase  the  difficulty.  In  almost  all  cases  the 
intsreased  power  of  hypertrophy,  unless  tlie  muscle  be  degenerated,  rendem 
effectual  smaller  doses  tlian  can  be  used  in  dilatation,  and  also  increases  tho 
danger  of  tlie  over-action  of  large  doses. 

In  miiral  iMu^fficiency  and  in  miiral  stenosis  digitalis  is  often  of  great 
service.  It  is  evident  that  in  both  instances  the  valvular  lesion  leads  as  itM 
first  result  to  pulmonic  hyperemia.  How  does  the  digitalis  lessen  this  ?  In 
the  case  of  stenosis^  the  diastole  being  lengthened  by  the  remedy,  the  auricle 
is  afforded  more  time  to  empty  itself  inta  the  ventricle  through  the  narrowed 
orifice^  and  at  the  same  time  is  strengthened  Ln  its  contracting  power;  evi- 
dently,  then,  the  left  ventricle  when  its  systole  occurs  will  have  much  moro 
to  contract  on  than  before  tbe  digitalis  was  administered,  and  the  amount  of 
blood  in  the  eystemic  circulation  will  be  increased, — i',e.,  the  amount  in  the 
pulmonic  circulation  will  be  diminished ;  further,  the  right  ventricle  will 
have  greater  power  afforded  it  to  force  the  blood  through  the  luu^, — i.e., 
to  resist  the  recoil  from  the  left  auricle  to  which  the  impeded  valve  gives 
origin. 

In  mitral  insujffictenet/  the  mechanism  is  different,  but  the  result  is  the 
same.  The  increased  power  of  the  systole  will  throw  proportionately  more 
blood  through  the  aortic  orifice  than  through  the  partially  open  valve.     The 
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opeoiiig  At  the  insuHioient  mltnJ  valve  ii  mudi  smaller  and  move  oln^tructed 
thxa  the  aortic  orifice.  As  the  force  or  nipidity  of  the  eurrent  increiisea 
under  the  Jiction  of  digitalis,  the  friction  becoTn<*8  greator  at  both  orifices^  but 
tke  ratio  of  increaac  is  evidently  fkr  higher  in  the  small  choked  mitral  leak 
than  in  the  wide  aortic  opening.  UcDce  the  large  orifice  cotistatitly  gains 
uptin  the  atnaller  as  the  cardiac  force  is  increas«id,  and,  more  blood  passing 
into  ihc  sysiteujic  circulatitm,  the  pulmoriio  is  relieved.  Airiiinj  the  ri^dit  ven- 
tricle uharea  the  sttiuulunt  actirm  of  the  drug*  and  acta  more  strongly  upon 
the  pulmonic  circulation,  resi^stinir  tlie  direct  backward  flow  from  the  uunclc. 

In  aortic  conKtriction  di;;italis  i^  usjcful  when  the  henrt-power  be^u»s  to 
fail.  In  thei?e  cases  compensatory  hypertrophy^  with  slowneaa  of  action^  ia 
very  apt  to  occur^  or  even  to  bcc<ime  excessive :  much  more  frequently  doea 
this  happen  thjin  in  mitral  disease.  Again,  in  aortic  imafficitmc^  the  pro- 
|lon^*d  diiiBtole  of  digiudis  action  favors  the  return  of  bloLKl  to  the  heart, 
and  13  not  advantageous.  It  is  evident  that  digit4il!s  is  not  so  genendly 
a-«fal  in  aortic  as  in  mitral  disease^  nevertheless  when  the  heart-mujicle 
fails,  and  the  hypertrophy  is  not  compeusatury,  the  drug  is  useful  in  both 
aortic  stenosis  and  insufficiency.^ 

From  the  oonsideraC ions  which  have  been  brought  forward,  it  is  very  evident 
that  a  knowledge  of  the  relation  of  the  he«'irt  mu.^ele  to  the  work  required  of 
it  in  any  individual  cn^e  i^  much  more  necessary  to  the  therapeutint  thou  to 
lta<»w  what  valve  is  disi^ascd. 

In  "  irritahte  hrttrt**  of  soldiers,  a  disease  or  condition  of  eardinc  irritability 
evidently  connected  with  mnncubr  weakness^  and  very  probably  dependent 
upon  ejEhaustion  of  the  inhibitor)^  nerves,  Dr  Da  QtMa  {^Amfrican  Jountal 
o/  the  Mr.dicitl  Sciences,  Jun,  1871)  found  that  in  the  early  stages  of  the 
affection  digitalis  not  only  acted  better  than  any  other  remedy,  but  even, 
when  administfred  eoutinuously  for  »ome  time,  often  effected  a  permanent 
rmre.     When  hypertruphy  had  taken  place,  the  drug  was  of  little  u^\ 

The  relief  afforded  by  digitiills  in  not  too  inveterate  cardiuc  disease  is  often 
to  a  mtTwnri-'  perraanentf  becanst!  the  drug  may  aid  very  materially  In  the  pro- 
duction of  eompeuRitory  byj»ertruphy.  Dilatation  is  certainly  more  apt  to 
occur  when  the  muscular  fibre  is  lax  and  acting  feebly  than  when  it  is  toned 
tip  and  in  vigorous  play ;  secondly^  the  stimulus  t^  action  in  a  nuisele  is 
almo^  of  necessity  directly  or  indirectly  a  stiuiuluB  to  its  nutrition;  lantly, 
and  most  important,  imi>riived  systt-mie  circulation  means  in  a  fur  more 
intense  degree  improved  blood-i?npply  to  the  cardiac  muscle,  as  is  shown  by 
the  fcrtlowing  considerations. 

During  ny stole  tlie  cardiac  muscle  contracts  so  as  \o  squeeze  out  com- 
pletely all  tlje  venous  blood  from  the  heart-walls.  The  arterial  blood  eutera 
dnrin«!  diastole,  and  the  force  which  drives  it  into  the  relaxed  walls  is  derived 
frtitti  the  arterial  system.    The  coronary  arteries  arise  nearly  at  a  right  angle 
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to  the  aorta :  the  blood  squirts  into  the  latter  during  systole  in  an  unbroken 
stream,  and  of  course  does  not  enter  the  coronary  artery.  But  when  the 
reflux  wave  comes,  the  aortic  valve  flaps  to,  and  the  whole  pressure  of  the 
blood-column  forces  the  liquid  into  the  open  cardiac  arteries.  If  the  arterial 
system  be  empty  or  nearly  so,  the  arteries  are  not  distended  sufficiently  to 
give  origin  to  a  powerful  reflux  wave,  and  but  little  blood  enters  the  coronary 
artery,  t.c.,  the  cardiac  walls.  The  dilated  feeble  heart  is  unable  during 
systole  to  free  its  walls  thoroughly  of  venous  blood,  and  during  diastole  the 
fbrce  is  lacking  for  driving  in  the  arterial  blood.  Digitalis  enables  the  cardiuc 
muscle  to  free  itself  thoroughly  of  venous  blood,  and  at  the  same  time,  by 
restoring  to  a  greater  or  less  degree  the  normal  balance  of  the  circulation 
and  removing  the  excess  of  blood  from  the  general  venous  system,  gives  the 
aorta  sufficient  blood  to  provoke  an  active  reflux. 

If  in  aneuritm^  or  in  general  capillary  atJieroma,  there  be  increased  resist- 
ance to  the  circulation,  and  the  heart  have  not  sufficient  power  to  meet  this, 
digitalb  may  be  useful,  but  must  be  employed  with  caution.  It  undoubtedly 
increases  arterial  pressure ;  and  this  increased  pressure  may  prematurely  rup- 
ture an  atheromatous  cerebral  capillary  or  tear  open  the  thinned  wall  of  an 
aortic  aneurism.  The  use  of  digitalis  for  the  purpose  of  "  quieting  the  cir- 
culation" in  aneurism  is  of  very  doubtful  expediency. 

In  cardiac  dropsy  digitalis  is  of  service  probably  not  only  by  regulating 
through  the  heart  the  circulation,  and  by  evacuating  the  surplus  fluid  through 
the  kidneys,  but  also  by  an  action  upon  the  vessels.  Clinicians  do  not  allow 
enough  for  the  rSle  of  the  vaso-motor  nerves  in  dropsy.  Without  saying 
more  as  to  the  clinical  side  of  this  question,  which  I  have  discussed  elsewhere 
{American  Journal  of  the  Medical  Sciences^  July,  1871),  it  may  be  allowable 
to  allude  to  the  experiments  of  Ranvicr  {Comptes-Rendmy  1869,  p.  1327), 
who  found  that  when  the  vena  cava  was  tied  in  a  dog,  and  the  sciatic  nerve 
of  one  side  cut,  (cdema  occurred  only  in  the  leg  whose  nerve  was  divided. 

The  use  of  digitalis  in  large  doses  as  a  cardiac  stimulant  in  syncope  or  in 
sudden  collapse  from  hemorrhage  or  other  cause  is  in  its  infancy.  One  or 
two  cases  have  been  reported  in  which  the  happiest  results  have  followed  its 
exhibition  (case.  Pacific  Medical  and  Surgical  Journal,  1874,  p.  273), 
and  it  has  been  given  hypodermically  with  the  most  astonishing  effects  in  a 
number  of  cases  in  my  wards  at  the  Philadelphia  Hospital.  From  twenty 
to  thirty  miuiius  of  the  tincture  should  be  injected  into  the  arm,  and  re- 
peated in  half  an  hour  if  absolutely  necessary,  or  one-fiftieth  of  a  grain  of 
the  digitalin  may  be  substituted.  In  my  experience*  the  digitalin  has  several 
times  given  rise  to  severe  local  irritation,  the  tincture  never. 

Closely  allied  to  the  last  use  of  digitalis  is  its  employment  in  poisoning 
by  substances  such  as  muscaria,  delphinia,  and  aconitia,  which  arrest  the 

*  Local  irritation,  and  even  the  production  of  absccsse?.  has  also  been  noted  by  various 
observers  besides  mygclf.  See  Witkowski,  Denttchet  Archir  KUu.  Med.,  xviii.  p.  142;  alto 
Pel,  Centralb.  Me  L  HVm.,  1877,  p.  169. 
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i  in  diastole.  Boehni  has  shown  {PJlUgtr'M  Archiv^  Feb.  1872)  that  in 
digital b-poii^ning  of  the  frog,  even  when  s^^stohc  cardiac  arrest  hns  occurred, 
tiie^e  suhstauices  will  oflcn  restore  the  Ciu*d»ac  inciveriienta, — a  proof  that  real 
attta^Qism  exists  m  their  action  ;  and  Duhie  reportit  a  nix^a^BntUh  MMical 
Journal^  Dec.  1872)  of  recovery  after  the  ingestion  of  an  ounce  of  Fleming's 
tincturu  of  aconite,  apparently  due  to  the  hypodermic  injection  of  twenty 
niiiiims  of  tineture  of  di^nLilij*  and  the  exhibition  by  the  mouth  of  three 
doses*  in  an  huur  of  a  mixture  of  tincture  of  digitalis  (one  drachm  each 
du8e),  braudy,  and  amniouia. 

Digitalis  is  often  of  great  value  in  various  ojcute  diseases,'*^  such  as  m/y. 
namic  pnrumQma  rmd  atlt/namic  /ever$j  by  maintaining  the  heart*^  aotioru 
It  can  have  no  effect  upon  the  diseases  themselves,  but  may  help  most 
opportunely  to  sustain  the  heart  during  a  crisis  or  a  period  of  strain  upon  it. 

With  the  idea  that  digitalis  i&  an  active  antipyrtiic^  it  has  been  prascribed 
in  various  acute  diseases,  sometimes  with  asserted  good  results.  As  already 
stated,  toxic  doses  of  digitalis  at  fii-st  elevate  the  temperature  ;  and  pn^of  is 
wanting  that  in  healthy  men  therapeutic  doses  have  any  decided  influenee  in 
dt*preaiing  the  temperature.  There  is,  therefore,  no  good  physiological  basis 
for  the  antipyretic  use  of  digitalis;  at  the  Bame  time,  it  is  very  possible  that 
it  may  directly  or  indirectly  lower  the  temperature  in  disease.  Clinical  (>roof 
of  this  i.^,  however,  stili  wanting.  The  struugcst  evidence  in  favor  of  such 
action  is  fumwhcd  by  the  records  of  Prof  Wunderlich  {Mauuai  of  Mallcal 
Thrrmomctrif^  Sydenham  Soc,  Translation,  p.  325),  according  to  which  from 
hiLlf  a  drachm  to  a  drachm  of  digitalis,  given  in  divided  dose  during  three 
or  four  days  in  the  second  or  third  week  of  severe  typhoid  fever ^  immediately 
produces  a  slight  fall  of  temperature  in  a  large  proportion  of  the  cases,  and 
iometimcs  a  oonsiderabte  fall.  This  fall  is  said  not  to  last  more  than  a  day, 
when  the  temperature  rises  again,  but  in  eases  favorably  u fleeted  does  notregHin 
the  original  height;  the  pulse  is  very  much  lowered  in  frequency,  and  remains 
At  uniform  for  four  days.  It  is  evident  that  at  least  in  &t)mc  of  those 
\  of  Wunderlich  fl  the  drug  was  given  about  the  time  natural  deterveip 

aoe  would  ht  expected  to  occur,  and  that  the  slight  retluctiou  of  tempera- 
brought  about  at  such  time  does  not  argue  very  strongly  in  favor  of  the 
ition  tJiat  digitalis  is  a  powerful  antipyretic  in  disease.  Far  more  ex- 
tensive and  complete  observations  must  be  made  upon  a  rising,  not  a  falling, 
temperature,  before  any  satisfactory  conclusion  can  be  reached.  At  present 
the  antifjyretic  use  of  digitalis  should  be  purely  tentative.  In  paerj^cnil 
Jcver,  Winkel  (^Philud,  Med.  Tiyne*^  1874,  iv.)  believes  digitalis  docs  good 
by  its  actifkn  on  the  circulation,  by  contracting  the  arterioles  of  the  uterus 
mud  by  lowering  temperature. 

The  propertjT  of  causing  contraction  of  all  uu striped  muscular  Ebres  has 


•  CoQBull   IlAukel,  Brithh  and  Furtifjn  SUUicu^ChirHnjiral  Rttitte^  x%\\,  &13j  Griifl- 
»Ki.vr,  />N/J.ii  iii>,.,urttf,   June»  1873;  AnBlie,  Z^iM./'»*»  /^..'-^i/iVMier,  Sept.  1873, 
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been  attributed  to  di^ talis,  and  whilst  the  probabilities  are  oertiiitily  sucli  as 
to  invita  investigation,  yet  we  have  no  definite  knowledge  upon  die  subject. 
Mn  Dickenson  {Med.-Chir.  Tmm.y  vol  xkix.)  claims  tliat  it  has  a  powerful 
action  in  causing  the  uterus  to  contract  and  to  arrest  bcmorrhagB, — a  few 
minutes  after  an  ounce  and  a  half  of  the  infusion  is  swallowed  in  menorrbafiria, 
flevcre  pains  resembUng  those  of  the  first  sbi^e  of  labor  coming  on,  with  a 
momentarj  profuse  discharge  of  blood  and  clots,  if  tbere  be  any  present,  ifil- 
lowed  by  arrest  of  the  flow  for  hours.  S  tad  ton  (^Stfdctihnm  Soc,  yenr-BooL'^ 
1862,  p.  451)  claims  that  digit^iris  is  capable  of  temponiril^'  but  completely 
anuulhug  the  activity  of  the  sexual  orgaiKs,  and  that  it  may  be  regarded  as 
a  true  auaphrodlsiac,  3L  Guunot  {PhilncL  Mvd.  Time^t^  '\\\  30)  makes  the 
I  iame  assertion,  and  advises  the  use  of  the  dmg  in  sperm atorrbica. 

The  use  of  digitalis  as  a  diuretic  will  be  considered  under  that  beading. 

Toxicology, — In  poisoning  by  digitalis,  the  first  symptom  uf  any  severity 
la  gcuerally  vomiting  of  mucus  and  bile,  very  violent  and  very  often  repeated. 
At  tlio  same  time  a  feeUng  of  heat  of  the  head,  disordered  vision,  and  vertigo 
manifest  themselves.  The  pulse  at  this  time  in  the  horizontal  position  may 
be  full  and  strong  and  slow,  but  on  the  patient's  rising  becomes  weak  and 
rapid.  The  face  is  pale.  The  vomiting  continuing,  profound  prostration 
comes  on,  the  pulse  becomes  feeble,  small,  irregular,  although  the  beat  uf  the 
heart  may  be  strotig  and  hard.  The  eyes  arc  very  prominent,  the  pupils  fixed 
and  dilated :  uecordiug  to  Tardieu,  an  almost  diagnostic  symptom  is  the  blue 
color  of  the  sclerotic.  Abundant  salivation  soinetinies  occurs.  Intense  head- 
ache and  pains  in  the  back  or  limbs  aie  often  complained  uf  Diarvha'a  ia 
very  generally  present ;  the  urine  may  be  suppressed.  The  intelligence  ia 
often  perfect  in  the  midst  of  profound  collapse,  but  dclijium  more  or  lesa 
violent  finally  comes  on.  Death,  usually  preceded  by  stu|Hir  or  by  convul- 
sions, takes  pljiec  most  frc^jucuUy  in  one  or  two  days,  but  hiis  occurred  m 
late  as  the  tenth  day,  and  as  early  as  three-quaiters  of  an  hour.* 

It  lA  said  that  in  some  cases,  in  which  a  cumulative  action  during  the  medi- 
cal use  of  the  drag  baa  occurred,  the  first  marked  symptom  has  been  8ynco|>e, 
followed  by  paralysis  of  the  lower  portion  of  the  body,  vomitingi  diiirrhtea, 
delirium,  genemi  insensibility,  and  dt\ith. 

In  the  majority  of  cases  of  digitalis^ioistining  the  patient  recovers.  Wlien 
this  happens,  the  symptoms  gradually  ameliomte.  Cai"duic  weakness,  and  even 
a  bruit  de  soitffit^  with  more  or  less  exophthalmos,  is  said  to  have  persiiited 
for  weeks  in  some  cases.  In  poisoning  by  digltalin  the  symptoms  are  those 
of  rapid  digitalis-poisoning, — violent  vomitings  intense  cephalalgia,  and  some- 
times rachialgia,  irregular,  feeble,  intermittent  pulse,  paroxysms  of  suffocation. 

The  minimum  fatal  dose  of  digitalis  is  not  known.    A  large  tcaspoonful  of 
the  tincture  is  said  to  have  caused  alarming  symptoms  in  a  young  puerperalj 
woman  (Tardieu,  CHmqiie^  p,  685,  Ubs.  VIII.,  Pans,  18G7)  ;  twenty  grain 


^  See  OMe  reported  by  M.  Barth,  quolod  hy  Tiirdleu* 
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>f  the  extract  proved  fatal  on  the  tenth  day  (Jbid.y  Oba,  W,)  \  and  two  and 
«  half  grammes  of  the  leaves  i»  iufiLsion  on  the  fifth  day  {Ibid,^  Obs.  X.)  j 
fif^  granules  (gr.  one^fiftieth  each  ? J  of  digitaJin  have  been  recovered  fiuui 
{ILid,^  Obs.  XII.,  XIV.);  about  one*fourth  of  tt  grain  of  digitalin  {GazetU 
Jlebdomctdaire^  Jtily^  1874)  produced  very  violent  but  not  lethal  symptonis. 
In  the  only  final  caae  of  dij^italin-poiaoniog  I  know  of  (^Affaire  Couty  de  lit 
l\fmaraia%  the  amount  ingested  was  unknown. 

The  treatment,  after  the  evacuation  of  the  Bt4>maeh  and  bowels,  and  the 
very  free  admitiiiitration  of  tannic  acid,  us  the  best,  ol thou f;h  unreliable,  chem- 
ical antidote,  should  cousibt  in  the  exliibition  of  opium,  ui'  uleoboHc  stinmlauta, 
and  rest  in  the  horizontal  position.  I  kimw  of  no  recorded  experiences  with  ihe 
antagonistic  poisons  to  digitalis,  such  as  aconite  or  rnuscarin.  As  it  is  posbible 
»hat  whilst  bo  fur  as  the  heart  is  concerned  they  may  be  really  antagonistic  and 
^et  may  intensify  the  action  of  digitali.son  the  cord,  their  use  requires  caution. 
Two  caaes,  one  ending  fatally,  of  what  may  be  considered  chronk  digitaliM 
9ninff^  have  been  reported  by  Dr.  Kohnhorn  (Lanctt^  1876,  i.  p.  583). 
I  symptoms  were  loss  of  appetite,  tinnitus  aurium,  vertigo,  lowering  of  the 
fete  and  force  of  the  pulse,  diarrhoea,  weakness,  general  anaemia,  and  syncopal 
'  ftUacks.  The  only  lemoD  found  at  the  autopsy  was  congestion  with  ccchy- 
iOOB  of  the  gastro-intestinal  mucous  membrane. 

Administ&ation. — Digitalis  may  be  given  in  substance  in  the  form  of 
the  dose  being  one  grain  three  times  a  day,  and  increased  until  some 
Sisct  is  produced.  The  solid  extract  ( Extra ctum  Digit alU,  U.S.)  is  less 
eliable  than  the  leaves ;  its  dose  is  one-fourth  of  a  grain.  When  a  mpid 
ruction  is  desired,  one  of  the  following  officinal  preparations,  or  the  digitdio, 
should  be  used:  In/ttsuni  Digitalis  (1  to  66,6),^ — do»e,  one  fluidrachm  to 
half  a  fluidounce;  Tinctnra  Digitalis  (1  to  6,Bi>),— dose,  five  to  twenty 
drop^i  Extractum  Digitalis  Fltiidum^ — dose,  one  to  two  drops.  ALs/ravJum 
Itigitcdis*  Ut  8. — Abstract  of  digitalis  is  a  gtxtd  preparation*  twice  as  strong 
as  digiulLs  itselfi  and  to  be  given  in  half  the  dose. 

In  emt^rgerjcies  where  single  large  doses  are  administered  they  may  be  very 
much  hirger  than  those  here  given.  Thus^  of  the  tincture  two  fiufdmchma 
or  even  half  an  ounce  may  be  exhibited  ;  of  the  infusionj  a  wincghissfnl. 

Occafiionally  when  digitjdis  is  steadily  given  three  times  a  day  continuously 
■n  intense  action  will  be  suddenly  developed.  This  probably  arises  from  an 
accumulation  of  the  medicine  in  the  system,  due  to  elimination  not  being  so 
ra[ud  as  ingcjition*  Whatever  the  cause  may  be,  of  the  fact  (case,  FhHadel' 
■  ArV/  Medical  Times ^  vol.  ii,  p.  24)  there  can  be  no  doubt.  For  this  reason, 
aIi^  nL»vcr  digitalis  is  given  continuously^  at  least  every  two  weeks  its  exhi- 
bition should  bo  suspended  for  three  or  four  days. 

Digitalin  of  corameroe  is  a  complex  body  of  various  composition,  power, 
and  even  properties.  There  are  two  distinct  varieties  of  it,  one  soluble,  the 
•jther  insoluble,  in  water.  Much  of  the  digitalin  sold  is  inert,  and  especially 
is  this  true  of  *' digitalin  granules.''    As  the  preparation  is  complex,  variable, 
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ftnd  eKpen»LVC,  it  baa  been  dropped  froin  the  United  St^tea  PharmacopcBtaf 
mid  uu^ht  nut  to  be  used,  eapeoiully  ast  it  lias  do  coueeiviible  advantage  over 
the  8lable  prepitruliuDd  of  the  drug.  Even  J  or  h^'podunuic  u^  the  uuoture 
soems  preferdble,  as  the  di^itulit]  ^lution  appi^urs  to  undergo  change  io  a 
few  hourS}  a»d  uj^ually  eaus^^  mure  iriitMion  when  injecied  than  does  the 
tioeturti.     The  dose  of  digital iu  is  one* fiftieth  of  a  graiD. 


CoNVALLARiA  Majalis. — 111  18511  G.  F.  Walz  disoovered  in  this  plant 
two  active  Bubstances,  convaiJttrin  and  convailamaTm.  Of  theae  the  first  is 
crystalline,  iusuiuble  in  water,  and,  aeeorditig  to  the  experiments  of  Dr.  W, 
Maraud  {JScJimtdt's  Jahri.^  Bd.  cxjtxiv,  166)^  when  taken  in  dosea  of  three 
or  futir  grainSf  acts  as  a  simple  purgative.  The  glucoside  oonvallaniariQ  tfl 
soluble  ill  water,  and  h  the  principle  to  wbieh  the  plant  owes  its  action  upon 
the  circulation.  Murnii'  iuund  thul  it  killd  by  a  direct  actiun  upon  the 
boart,  und  in  moderate  doaes  first  filows  nnd  then  qutekena  the  pulse:  pre 
vious  divL'siou  of  the  vajii  did  not  interfere  witli  the  development  of  theee 
phenomena.  Tiie  ehiL-f  i^iudiej?  upon  the  physiological  and  theru]>outic  action 
of  the  lily  of  the  valley  are  tho^  of  Prof  Germain  86e  (Bu/4,  de  t  Acad,  de 
M6d.^  No.  27,  1882,  p.  7t)7)  uud  of  8.  Isacw  (^Ilfjffmaim  und  *Sc7tica/Wt 
JahrL,  1883j  122,  from  the  Ru^iauj.  Prof  See  finds  that  in  the  dog  it 
firsit  slows  the  action  of  the  heart  and  iiicreawcij  the  blood-pressure  decidedly, 
the  rebspirationa  at  the  baiue  time  becoming  fuller  and  a  little  le«8  lTec|uetit. 
If  a  toxic  dose  baa  been  given,  the  heart's  beatis  become  very  rapid  and  ivr^* 
uhrr,  the  arterial  pressure  still  being  mueb  above  nornnd;  finally,  the  presssure 
begias  to  full^  the  cardiac  pui^itious  to  grow  more  feeble^  and  death  occurs 
through  syncope.  It  is  stated  that  tlie  pneumogaetrtc  nerves  ar^  weakened, 
but  iicvt'r  pandyxed,  whilst  the  geueral  nt-rvous  system  Ls  not  affected.  In 
man  the  action  of  ttie  drug  upon  the  circulation  Ls  ah  in  the  lower  animals,  and 
there  is  said  to  be  usually  [produced  profuse  diuresis  and  sometimes  purging. 
In  Isaew's  experiments  upou  IVogs  with  convallamariu,  the  heart  was  arrested 
in  ventricular  systole  by  two  milligrammes  of  the  pure  convallamariu,  the 
frog  continuing  to  live  for  a  long  time,  the  remedy  seemingly  having  no 
effect  upon  its  general  nervous  or  muscular  system :  isoluting  the  heart  had 
no  effect  upon  the  action  of  the  pi>ison.  In  the  dog  the  phenomena  of 
convaliimiariu-poisouing  were  as  descrihed  by  Prof  S<5e,  it  being  further 
noted  that  the  pneumogastricj^  were  not  affected j  that  the  pulse  was  oflen 
dicrotic  during  the  stage  of  rapid  cardiac  action,  and  that  the  final  arre^^t 
was  diastolic,  the  heart-muscle  Bot  being  able  to  rcspoi*d  to  the  nunst  powerful 
galvanic  stimulation.  The  obi^ervaiion  that  the  heart  of  the  dog  Is  arrested 
in  diastole  is  probably  incorrect,  as  l>r.  I.  Ott  has  found  that  the  arrest  is 
Bystolic  (Archives  of  Mrd.^  Feb.  1883),  and  it  is  highly  improbable  that 
the  action  in  the  frog's  and  thiit  in  the  dog's  heart  should  be  so  diverse. 

It  is  evident  that  convaJlamarin  acts  almost  exclusively  upon  the  heart 
and  its  contained  ganglia,  and  possibly  also  upon  the  vaso^motor  system, 
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althoagh  conceroiDg  this  we  have  no  definite  knowledge.     Its  action  is 
evidently  stimulant,  and  resembles  in  some  respects  that  of  digitalis. 

The  lily  of  the  valley  is  said  to  have  been  long  used  by  the  Russian 
peasantry  for  the  relief  of  dropsy,  and  in  1880  Drs.  Troitzky  and  Bojojaw- 
lewsky  called  attention  to  it  as  a  valuable  remedy  in  cardiac  valvular  disease, 
especially  when  associated  with  dropsy  (^Wratsch.,  1880,  47).  Prof.  See 
recommends  it  in  palpitation  of  the  heart,  in  cardiac  dilatation,  fatty  de- 
generation, and  other  forms  of  cardiac  weakness,  also  in  valvular  lesions 
with  failing  heart-power ;  in  a  word,  in  the  class  of  cases  in  which  digi- 
talis is  DOW  used.  When  there  is  dropsy,  its  very  positive  diuretic  action 
renders  it  especially  valuables,  and  in  some  cases  it  purges  freely,  probably 
through  the  convallarin.  The  value  of  the  remedy  has  been  confirmed  by 
Prof.  H.  Desplats  (Joum,  des  Sciences  Mid.  de  Lille,  Oct.  1882),  and  by 
several  other  practitioners.  Although  condemned  after  trial  by  Dr.  B.  Stiller 
{Wien,  Med,  Wochenschrift,  Nov.  1882),  the  remedy  certainly  should  be 
carefully  studied,  first  physiologically  and  afterwards  clinically.  In  cases  in 
which  it  has  failed  there  is  reason  for  suspecting  that  the  preparation  used 
has  been  a  bad  one.  Dr.  Marm4  found  that  the  fatal  dose  of  convallamarin 
was,  for  the  dog,  0.016-0.03  grm. ;  for  the  cat,  0.005  grm. ;  for  the  rabbit, 
0.006-0.008  grm.  Prof.  S^  gives,  of  an  aqueous  extract  of  the  whole  plant, 
from  fifteen  to  twenty-three  grains  a  day ;  Bojojawlewsky,  each  day  an  infa- 
liion  representing  from  fifty  to  one  hundred  grains  of  the  plant. 
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There  are  certain  drugs  which  are  used  by  practitioners  to  decrease  the 
activity  of  the  circulation ;  and  it  b  these  which  are  here  considered  under 
the  heading  of  Cardiac  Sedatives.  Many,  in  fact  all  of  them,  possess  other 
powers  besides  those  which  cause  them  to  be  considered  under  this  caption, 
and  none  of  them  are  in  very  close  accord  in  these  qualities.  There  is,  however, 
a  general  resemblance  in  the  action  of  such  as  are  derived  from  the  vegetable 
kingdom,  in  that  they  are  all  sedatives  to  the  motor-nervous  system  and  yet 
all  produce  convulsions.  I  have  made  an  especial  experimental  study  of  these 
convulsions  (Philadelphia  Medical  Times,  vol.  iii.),  and  have  found  that  they 
are  cerebral  and  not  spinal,  because  they  do  not  occur  in  any  part  of  the  body 
separated  by  section  of  the  cord  from  cerebral  influence.  Further,  they  are 
probably  due  to  disturbance  of  the  circulation  at  the  base  of  the  brain,  for  the 
following  reasons,  the  truth  of  each  of  which  has  been  experimentally  deter- 
mined :  first,  lessening  of  the  circulation  at  the  base  of  the  brain  will  cause 
convulsions ;  secondly,  the  convulsions  produced  by  the  cardiac  sedatives  do 
not  occur  until  the  arterial  pressure  is  reduced  about  one-half;  thirdly,  if  the 
disturbance  of  the  cerebral  circulation  be  artificially  increased  by  tying  the 
carotids  previous  to  poisoning,  or  in  any  other  way,  the  convulsions  come  on 
sooner  and  are  more  violent ;  fourthly,  in  some  animals  the  convulsions  caused 
by  arresting  circulation  at  the  base  of  the  brain  are  feeble  and  ill  defined,  whilst 
in  others  they  are  violent,  and  I  have  found  that  in  species  of  the  first  order 
cardiac  sedatives  produce  but  slight  convukions,  whilst  in  species  of  the 
second  order  they  cause  violent  convulsions. 

The  indications  for  the  use  of  a  cardiac  sedative  may  be  said  to  be  increased 
arterial  excitement,  sthenic  fevers,  and  severe  local  inflammations.  In  order 
that  a  rational  selection  of  the  various  drugs  may  be  made  for  any  individual 
case,  it  is  necessary  to  study  how,  in  these  various  conditions,  relief  is  afforded 
by  an  arterial  sedative.  When  there  is  arterial  excitement  from  irritation, 
or  excitement  of  the  heart,  the  mode  of  relief  is  too  obvious  to  need  discus- 
sion. It  is  plain  that  in  such  a  case  a  drug  should  be  selected  which  simply 
depresses  the  heart's  action  and  does  nothing  more.  In  sthenic  fever  the 
case  is  different ;  here  it  is  desirable  to  relax  the  peripheral  vessels  and  to  pro- 
mote a  flow  of  blood  to  them,  whilst  the  rapidity  and  force  of  the  circulation  is 
diminished.  A  drug  which  depresses  the  action  not  only  of  the  heart  but  also 
of  the  superficial  vaso-motor  nerves  b  here  indicated,  and  if  to  these  powers 
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tOiUai  a  special  one  of  stimuluting  the  perspiratory  glntiils^  lUc  moBt  perfect 
remedy  U  obtained.  With  infliiUTiuEitlon  tlie  affvut  desired  la  a  lessouiog  of 
the  flow  of  blood  to  the  part.  A  simple  cardUc  sedative  may  do  tliis,  by 
lowering  the  force  of  the  circulution,  but  a  cardiac  vitso-motor  sedative  ia  far 
iHonj  jM^werful.  The  blood-vessels  of  the  inflaiDcd  part  are  alreaily  dilated^ 
imd  consequently  attmet  blood,  ati  it  were,  to  the  part.  If  the  remedy  dilates 
all  of  the  blood-vesfleltj  this  local  attraction  ceases,  aod  blood  ia  diverted  from 
the  inflamed  tissue.  It  would  appear  from  the  experiments  of  Ludwig, 
SchilF,  and  others  (La  Nazione^  Aug.  1872),  that  the  blood- viwisels,  afler 
complete  dilatation^  are  able  tci  hold  twice  the  normal  amount  of  blond,  and 
Golz,  quoted  by  Fothertrill  (Bnfish  Mfd^Journ.^  1873),  found  the  intestinal 
TCfiBela  were  able  to  contain  al!  of  the  hluod  of  the  body.  These  facts  show 
how  by  means  of  an  arterial  sedative,  wliith  paralyzes  the  vaso-motor  centres, 
**  we  can  bleed  a  man  into  his  own  blood-vessels,'*  or^  in  other  words,  get 
mach  of  the  effect  of  a  venesection  by  drawing  blood  from  the  diseased  part. 

AIJTIMOBY, 
ANTIMONTI  OXIDUM.  U.S.— OXIDE  OF  ANTIMONY. 
A  grayish-white  powder,  insoluble  in  water,  wholly  soluble  in  muriatic  or 
toftaric  acid.  It  is  prepared  by  dissolving  the  Bulphuret  of  antimony  in 
muriatic  acid,  adding  nitric  acid,  and  precipitating  with  water  of  ammonia. 
Its  solution  iu  the  stomach  is  dependent  u{>on  the  acid  there  present^  and 
coDScquently,  being  uncertain  in  its  action,  it  should  not  be  used  inteiiially 
— although  it  is  capablo  of  producing  all  the  eficicta  of  tartar  etuetio,  for  the 
ItreparattoD  of  which  it  was  introduced  into  the  Pharmacopoeia.  Antimomi 
Sulpf^iiium^  U.  S.,  Antinionii  Sulphiduni  Putijicatiimy  U-  S.,  and  AtUiTiwfnii 
Sulphuratum^  U.  S.,  are  still  more  uncertain  preparations^  whose  therapeutio 
use  ought  not  to  be  cuconrai^ed. 


ANTIMONII  ET   POTASSII   TAIlTliAS.     U.  S,— TARTKATE   OF 

AKTIMONY   AND  POTASSIUM. 

Taetar  Emetic  is  prepared  by  boiling  the  oxide  of  antimony  in  a  solo- 
UOD  of  bitartrate  of  p<>taiisium.  It  occurs  in  the  form  of  a  white  powder, 
tlie  rosuJt  of  the  pulverization  of  transparent,  colorless,  slightly  effloreswnt 
djtlftls,  which  are  most  commonly  rhomb  ia  octahedrons.  Its  taste  is  vari- 
oiuttj  doacribed:  to  me  it  is  at  first  very  slight,  bnt  aiter  a  time  styptic  and 
acrid.  In  some  persons  it  blisters  the  tongue  and  lipa  after  a  few  moments 
of  nontMdL  Tartar  emetic  is  insoluble  in  absolute,  but  soluble  in  dilute  alco- 
hol, Soluble  in  from  two  to  three  parts  of  boiling  wat^r,  and  in  from  twelve 
to  fift^ien  partji  of  water  at  ordinary  temperatures.  It  is  incompatible  with 
alkallc«  and  with  acids,  including  tannic  acid  and  substances  containing  it. 

pHYSlOLOoicAL  ACTION. — Locally  applied,  tartar  emetic  is  an  irritant, 
Acting  up.iu  some  Tery  delicat^s  and  susc€ptible  skins  in  a  very  short  time. 
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In  most  instances,  however,  its  continuous  application  for  scTcral  days  is 
necessary  to  produce  any  effect.  At  first  there  is  simply  a  redness,  accom- 
panied by  some  burning  pain  and  the  eruption  of  small  papules,  which  shortly 
become  converted  into  vesicles  and  then  into  pustules.  These  are  irregular 
in  shape  and  size,  varying  from  one-eighth  of  an  inch  to  an  inch  and  a  half 
in  diameter,  and  are  very  painful.  Sometimes  these  pustules  give  rise  to 
small  sloughs,  but  generally,  if  the  application  be  withdrawn,  they  simply 
give  origin  to  superficial  ulcers,  which  readily  heal. 

The  only  symptoms  which  are  induced  by  small  therapeutic  doses  (one- 
twelflh  of  a  grain)  of  tartar  emetic  when  exhibited  for  a  short  time  are  a 
scarcely  perceptible  diminution  of  the  force  of  the  pulse  and  an  increase  of 
the  perspiration. 

By  somewhat  larger  amounts  of  the  drug,  nausea  is  induced,  and  is  accom- 
panied in  a  more  decided  degree  by  the  phenomena  just  mentioned.  Afler 
large  doses,  prolonged  nausea,  violent  vomiting  and  retching,  with  marked 
reduction  of  the  force  of  the  pulse,  great  muscular  relaxation,  and  a  feeling 
of  faintness,  occur.  At  the  same  time  the  saliva  is  generally  increased  in 
amount,  and  the  skin  is  bedewed  with  sweat. 

Afler  poisonous  doses  all  these  symptoms  are  intensified.  The  vomitin?  is 
violent,  repeated,  continuously  re-excited  by  the  slightest  provocation,  and  is 
accompanied  by  burning  in  the  oesophagus  and  stomach  and  by  colicky  pains 
in  the  abdomen.  The  matters  vomited  are  first  mucus,  then  mucus  and  bile, 
and  finally,  in  some  cases,  blood.  With  the  gastric  disturbance  occurs  violent 
and  frequent  serous  purging,  the  discharges  resembling  those  of  cholera,  but 
becoming  in  some  cases  towards  the  last  bloody.  Cramps  may  occur  in  the 
extremity,  and,  in  conjunction  with  the  serous  purging,  have  caused  the  anti- 
monial  poisoning  to  be  mistaken  for  cholera.  The  exhaustion  is  extreme, 
and  finally  ends  in  collapse,  with  thready  or  imperceptible  pulse,  pinched,  livid 
countenance,  suppressed  voice,  profuse  cold  sweats,  lowered  temperature,  and 
at  last  death  from  asthenia,  generally  preceded  by  stupor  or  convulsions : 
indeed,  Taylor  reports  cases  in  which  wild  delirium  was  present  some  hours 
before  death.  The  urine'*'  in  mild  cases  is  increased  in  quantity,  as  it  is 
also  in  the  banning  even  in  fatal  cases,  but  in  such  towards  the  close  it  is 
generally  scanty  and  bloody,  and  even  suppressed.  C.  G&thgens  found,  in 
some  incomplete  experiments,  an  increase  of  the  elimination  of  urea  after 
repeated  non-toxio  doses  of  antimony  (^CentralbL  Med.  Win.y  1870,  321). 

It  is  evident  that  the  symptoms  just  enumerated  can  be  best  studied 
in  detail  under  several  heads.  Before  entering  upon  this,  however,  it  is 
well  to  premise  that  the  experiments  of  Viborg  {StilWs  Therapeutics,  vol. 

*  What  is  said  ia  the  text  is,  I  think,  oorrect;  although  authorities  differ  on  this  point. 
Trousseau  {TraUi  ikirapeutiquef  4th  cd.,  vol.  i.  p.  619)  afllrms  that  it  is  suppressed; 
Husemann,  that  it  never  is  suppressed  ( Toxicologie,  p.  854) ;  Tardieu,  that  it  is  scanty. 
For  a  ease  in  which  i(  wa$  euppreeeed,  see  Taylor's  Medical  Juritpntdence,  London,  1873, 
p.  309. 
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E),  Buclilidm,  Courtcn  {IhuL)y  Magendie  (Ihid.)^  Ackermann  (Virchow^i 

Ar€k£nt  Bd.  xxv.  p.  531),  Richardson  {London  Lancet^  May,  1856)|  Nobi- 

flij  J    (Schmidt's  Jahrhuchrr,  Bd.  cxl.  p.  24),  and  Riidziejowski  (Rdchert'^ 

A    -'^iv/ur  Anatomie,  1871),  Jind  of  others,  !iav«  denioiistmted  that  tartar 

emetic  acts  upon  the  lowor  animals  precinely  as  oa  miin. 

Circulatimi. — When  a  sufficiLnit  dtjsc  of  tartar  emetic  is  iiijoeted  into  the 

frog    (Rjidiicjewski,  Ackcrmnnu,  Nubiliii^),  the  ciirdmc  cootractioDa  in  a 

fery  short  time  are  lessened  in  frequency  and  force,  and  become  irregular, 

the  auricles  pukatiug  more  frequently  thao  the  yentriclcs,  until  finally  an^est 

oecurs  in  dia^stolo.     After  death  the  irritiibiUty  of  the  cardiac  muscle  to 

ordiQary  stimuli  is  almost,  or  more  frequently  entirely,  destroyed  j  but  in 

tbw  rec^iot  experiments  of  L  Soloweitaehyk  (>lrc/i.  Exper,  Path,  u,  Pharm,^ 

xiL  440),  digitalis  placed  upon  the  paralyzed  heart  caused  it  to  recommence 

\U  action;    eridence  that  it  is  rather  the  cxcito-motor  ganglia  than  the 

tua&clc  fibre  which  is  affected  by  the  antimony.     Upon  the  heart  of  the 

1  the  drug  acts  as  upon  that  of  the  frog.     According  to  the  researches 

SrAckcrmann  and  of  Ernst  Sentz  {ICxperimtnia  de  Rat  lone  Ititerpnlsus^  etc^ 

KaB.  Inang.,  Dorp.  Li  von.,  1853),  the  arterial  pressure  always  falls  steadily  , 

wd  ioan  extreme  degree.     The  pulse  R»mi:timeii  seems  uuccleratcd  at  6r5t^ 

int  in  the  great  majority  of  cases  is  decrcaHed  very  decidedly  in  its  rate, 

Dimug  this  period  of  slow  paW  the  diatitoUc  pauses  are  extremely  long,  but 

tbe  irniividual  beat  will  iofluenec  the  meri'tiriat  column  of  the  cardiometer 

five  tiaies  m  much  as  normal.     After  a  while  the  pulscf  suddenly  becomes 

'^ty  nipid,  the  force  of  the  heart-l>eat  is  almost  completely  lo«t,  the  arterial 

pressure  £ilb  to  a  ujininnun,  and  in   a  very  few  moments  diaatolic  arrest 

OOMifs.     It  is  evident  ihnt  the  action  of  antimony  upon  the  heiirt  is  a  direct 

tme,     j]3g  irritwbility  of  the  muscle  is  lost,  and  Ackermann  has  found  thai 

lae  cut-tmt  heart  of  the  frog  is  affected  by  the  solution  of  tartar  emetic; 

'Urtiiei'^  the  experiments  uf  Rjiditiejewski   have  proven  that  the  jwripbenil 

•^'w  of  the  vagi  in  antimonial  poisoning  are  early  more  or  less  completely 

f***J,^'d,  so  that  the   diustolie  nrii^t  eannot  be  due  rj  excitation  of  the 

***bii<jry  apparatus,*     The  depression  of  the  hcart*musclc  power  does  not 

.  hovfever,  to  be  the  sule  cause  of  the  lowering  of  the  blood-pressure^ 

I*"  ooloweitschyk  has  found  that  galvanization  of  the  Viiso- motor  centra 

»  powerful  current  is  powerless  tu  produce  any  elevation  of  the  arterial 

re  at  a  time  when  the  heart  still  responds  to  Bllmuli,     The  conclusion 

bed  that  antimony  hwers  arterial  preuure  h^  a  direct  action  upon 


^>*1i«pB  the  preseat  if  aa  fitLmg  aa  any  other  pMition  to  notioe  Vat  theory  of  Ntibiling, 

tl»tk  MftioQ  of  Utrtju-  emetic  npua  the  heart  is  owing  to  the  potoah  it  oonUins,     Thi« 

^^    In  tUelf  Ib  ia  improbable  tbat  it  woulrl  seem  laarcelj  worthy  of  discuENioa,  wflre  \i 

^^^    lh«  tust  that  N(5bili»g  iiB^crt^  that  thu  (..■irlrnto  of  DCtimony  ami  ioda  ia  not  pui- 

Dr.  lliuixi^ewfki  {Utv,eit.,  48^)  hoA  ropoatt^d  and  sxtcoded  tho  cxperimeDti  of 

*i  tag  find  completely  db^troved  both  the  auertod  foot  and  the  theory  based  upou  it 

^S  itiat  the  iodri-iftit  is  ni  poisonous  as  th«  potaah-ialt. 
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(he  heart  and  the  vato  motor  §^stcm^  and  tluit  it  is  probably  tlie  periplieral 
portions  of  the  latter  syat^'in  which  are  uffected. 

Nervom  System. — A  prominent  symptom  in  antimonial  poisoning  is 
paralysis,  affecting  to  an  extraordinary  degree  the  sensory  and  to  a  less  extent 
the  motor  aystom*  In  man  the  ansesthesia  which  occurs  in  animals  haa  been 
overlooked,  but  in  the  advanced  stages  of  poisoning  it  is  no  doubt  present, 
Rcidzicgew^^ki  and  Hoioweitschyk  have  found  that  the  depre^ion  of  reflex 
activity  occurs  after  section  of  the  cord,  and  is  therefore  not  due  to 
stimulation  of  the  Setschenow  inliibitory  centre  j  that  it  is  not  prevented 
by  tying  an  artery  and  cutting  off  access  of  the  poison  to  the  nerve,  and  is 
therefore  not  peripheral  It  conse«|uently  must  he  spinal,  and  as  both  ob- 
servers noted  that  in  the  frog  and  the  rabbit  volnntiiry  movements  persist 
after  the  total  abolilion  of  sensibility  and  of  reflex  acdvityi  the  conclosion 
IS  reached  that  antimony  is  a  piiralysant  to  the  rcctptwe  centres  or  MefiEory 
trad  of  the  spina  I  cord. 

Iladziejewski  states  that  sensibility  is  first  lost  towards  thermic  and 
chemical  irritants,  and  then  towards  tactile  stimuli.  The  motor  nerves  and 
muscles  are  said  to  retain  their  functional  power. 

Ibmperatnre. — The  influence  of  antimony  ujion  the  temperature  appears 
not  to  be  very  marked  when  the  drug  is  exhibited  in  ordinary  therapeutic 
doses.  Thus,  Aekermann  found  that,  after  doses  severe  enough  to  induce 
violent  vomiting,  no  alteration  in  the  temperature  could  be  discovered  by 
the  thermoniet4*r  under  the  tongue.  Owing  no  doubt  to  the  disturbance  of 
nervous  and  arterial  action,  there  is  in  these  cases,  however,  a  very  marked 
reduction  of  the  temperaiure  of  the  extremities.  Thus^  in  the  crises  just 
alluded  to  (Aekermann)  the  heat  of  the  hands  was  lowered  from  0.2°  C.  to 
3.5**  C.  in  various  persons.  This  decrensse  of  the  temperature  is  certainly 
in  a  measure  due  to  increase  of  the  heat  evolution. 

After  puisonous  doses  of  antimony  the  decrease  of  animal  heat  is  very 
pcrt.rptibk\,  provided  the  victim  live  sufficient ly  long.  Thus,  in  Ackermanii's 
experiments  a  fall  of  only  1.6°  C.  occurred  in  rabbits  killed  in  the  hour,  but 
in  those  that  lived  five  hours  the  depression  amounted  to  6,6°  C- 

Abdfjmittfd  Orgniis. — It  cannot  be  gainsaid  that  tiirtar  emetic  acts  an  an 
initant  u[x»ti  the  alimentary  mucous  membrane.  Although  cases  (Archhtt^ 
GiHhaks^  Sept.  1865)  have  been  reportcnl  in  which  no  lesion  has  beeu 
found  m  the  stomach  or  bowels  after  dcatli  from  antimony,  yet  in  llie  grent 
majtirity  of  instances  very  decided  indications  of  viulent  inflammaliun  have 
been  present. 

T)r.  Kaflzic'jewski,  on  the  strength  of  this  action,  and  of  two  expenmentu 
in  which  he  found  the  greater  portion  of  the  ingested  antimony  in  the  vomit 
of  the  patient,  has  advanced  the  theory  that  the  emesis  is  due  to  a  hx'al  action 
of  the  drug.  The  persistent  nausea^  however,  certainly  indicates  that  the 
remedy  does  not  act  like  the  so-cullcd  mechanical  emetics.  Further,  the 
vomiting  induced  in  the  expcnment  of  Magendie,  of  replacir»g  the  stomach 
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of  an  antaiiil  by  a  Llndder  and  giving  tartar  emetic,  would  seem  at  first 
dght  lij  s<-'ttle  tlie  point  coinplctely.  Tliia  experirn«nt  of  Muirr^ndiL'  baa 
been  confirmed  by  Brintou  {Q/cIopadia  of  Anntomr/^  Siipplcinent^  p.  310  j 
I^omdon  Lnncet^  1853,  vol.  iL  p.  599),  who  fiirtber  proved  that  when  tartar 
^Bletic  was  injected  into  the  vein  of  an  aniuinl  it  was  very  freely  and  rapidly 
Vljninated  by  the  stomach.  Br.  B.  \V.  Richardson  (Lmtdon  Lftncet^  vol  L, 
lS5lS)  bad  corroborated  this^  and  has  al^o  found  that  a  Binitlur  elitnination 
follows  the  inhalation  of  antiinonietted  hydrogen*  I  think,  therefore,  it 
must  be  concedeti — first,  that  the  finding  of  even  a  large  f[uantity  of  anti- 
mony in  the  vomit  doea  not  prove  that  its  action  on  the  stomach  is  chiefly 
ft  local  one;  secondly,  that  the  emesis  is  certainly  preceded  by  at  least  a 
partial  absorption.  Thia  would  seem  to  show  that  the  emei^ii*  is  purely 
ceotric.  The  experiments  of  Moo^o  (Schmidt's  J*thrhur/ifr,  Bd.  169^  p. 
234>),  on  the  other  hand,  indicate  that  tbe  local  uction  of  the  drug  is  a 
powerful  factor  in  the  production  of  the  vomit ir>g.  It  was  found  that 
when  tartar  emetic  wa.s  administered  by  the  niouth  vomiting  was  caused 
by  smaller  qaantitiea  and  more  promptly  than  when  injected  into  the  veins ; 
dso  that;  aHer  section  of  the  peripheral  vagi  in  the  abdomen^  a  reveree 
relation  existed  between  the  two  methods  of  administration.  If  these  ex- 
periments be,  as  they  appear,  correct,  tartar  emetic  must  cause  vomiting  partly 
by  an  action  on  the  centres  and  partly  by  a  local  influence  upon  the  Btomach. 
The  purging  induced  by  tartar  emetic  is  seemingly  an  effort  at  elimination. 
I^ftptnitory  Organs. — The  respiration  in  poisoning  by  antimony  is  very 
irr«^lar,  with  all  sorts  of  variations  in  the  rhythm  of  the  act.  In  the 
advanced  stages  the  pau.^es  are  often  very  long,  and  the  inspiration  and 
expiration  so  forced  and  prolonged  that  very  generally,  in  animals  at  least, 
marginal  emphysema  and  subplenrnl  ecchymoBes  are  found  after  death. 
The  origin  of  the  respiratory  trouble  is  probably  ?omew!iat  complex,  the 
chief  factor  being  the  direct  influence  of  the  drug  upon  the  respiratory 
nerve-centres,  and  minor  eansra  the  intense  venous  congestion  due  to  the 
failure  of  the  circulation,  and  the  alteration  of  the  blood  itself  Upon 
the  mnoous  membrane  of  the  lunga  antimony  acts  directly  or  indirectly, 
evvn  in  moderate  doses,  as  is  shown  by  clinical  experience  and  by  the  experi- 
ments of  Mayerhofer  (JVbM«a^<'r«  ArzneimiftefMire^  Berlin,  IST'K  p.  219). 
Th KRAPEUTics. — There  are  three  indications  to  meet  which  tartar  emetic 
is  constantly  employed.  The  first  of  these  it  fulfils  by  virtue  of  its  powers 
as  an  em«/ic.  The  discussion  of  this  may  be  found  in  the  chapter  upon 
Kmetics. 

The  second  purpose  for  which  antimony  is  used  is  to  depreu  arterial 
rxcii^meni.  It  is  chiefly  in  wflQmniaiwn  that  tartar  emetic  is  uaed  as  an 
arterial  sedative.  In  combination  with  more  decided  diaphoretics  it  is  eon- 
itantly  employed  by  some  surgeons  in  fever  after  operations,  in  gmwrrhata^ 
and  in  various  sthenic  inflammatory  afl"ections.  In  pneumonia  it  has  been 
very  largely  used,  forming  an  essential  portion  of  the  older  plan  of  treating 
that  diseaie.     Aooording  to  the  method  of  Basori^  four  Or  five  grains  a  day 
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were  at  first  given,  but  rapidly  increased  to  twenty-four  or  even  thirty  gralnf 
daily.  Although  by  the  aid  of  opiates  and  careful  dilution  a  species  of  tol- 
erance was  often  obtained  for  these  heroic  doses,  yet  veiy  projierly  the  plan 
has  l^n  abandoned  by  modem  therapeutists.  As  tartar  emetic  if  adminis- 
tered in  sufficient  quantity  to  depress  markedly  the  circulation  causes  generally 
intense  nausea  and  often  purging,  I  think  it  is  inferior  to  aconite  or  Teratrom 
viride  when  it  is  desired  to  depress  the  circulation  very  decidedly  in  pneu- 
monia or  any  other  disease. 

Owing  to  its  action  upon  the  mucous  membrane  of  the  bronchial  tubes,  in 
the  first  stages  of  bronchitis  tartar  emetic  is  an  invaluable  remedy.  After 
free  secretion  has  been  established,  other  expectorants  are,  I  think,  of  more 
service.  The  value  of  antimony  as  a  diaphoretic  depends  largely  upon  its 
action  on  the  circulation.  Minute  doses  of  it  are  constantly  employed  to 
increase  the  efficiency  of  fever-mixtures.  It  must  always  be  borne  in  mind 
that  it  is  a  powerful  depressant,  and  is  therefore  to  be  employed  only  in 
sthenic  cases. 

As  a  counter-irritant^  tartar  emetic  is  used  only  when  it  is  desired  to  pro- 
duce a  slow,  persistent,  and  at  the  same  time  veiy  decided  impression.  For 
ftirther  discussion  of  its  application  to  disease,  see  chapter  on  Rubefacients. 

Toxicology. — The  general  symptoms  produced  by  poisonous  doses  of 
antimony  have  been  sufficiently  described.  There  is,  however,  according  to 
authors,  a  form  of  antimonial  poisoning  in  which  neither  vomiting  nor 
purging*  occurs,  the  symptoms  being  simply  intense  prostration,  cold  clammy 
sweat,  a  sense  of  oppression  in  the  chest,  with  the  respiration  at  first  in- 
creased, then  diminished  in  frequency  and  embarrassed;  a  rapid  feeble 
pulse,  after  a  time  becoming  slow,  intermittent,  and  irregular;  delirium,  un- 
consciousness, tremblings,  and  clonic  and  tonic  convulsions  (Husemann, 
Toxicologie^  p.  853). 

Tardieu  {loc.  cit.,  p.  608)  states  that  in  some  cases  of  tartar  emetic  poison- 
ing a  rash  exactly  resembling  that  produced  by  the  external  application  of 
the  drug  has  appeared  all  over  the  body  on  the  fourth  or  fiftih  day. 

As  already  stated,  in  the  vast  majority  of  cases  there  are  to  be  found,  after 
death  from  antimonial  poisoning,  very  decided  traces  of  inflammation  of  the 
stomach  and  bowels;  in  some  cases,  however,  these  appear  to  be  wanting. 
The  venous  system  is  generally  very  much  engorged,  and  the  viscera  are 
intensely  congested.  Magendie  asserted  that  in  animals  poisoned  by  tartar 
emetic  the  lungs  are  always  ftill  of  portions  apparently  hepatized ;  but  Ack- 
ermann  (loc.  cif.,  p.  544),  in  twenty  experiments,  found  only  some  marginal 
emphysema  and  subpleural  ecchymoses,  with,  in  one  or  two  cases,  spots  of 
atelectasis  in  the  lungs.  The  assertion  of  Magendie,  therefore,  is  too  swoop- 
ing; but  it  is  true  that,  in  a  large  proportion  of  fatal  cases  of  antimofiinl 

*  Husemann  states  this.  Although  vomiting  is  absent  in  these  oajtes,  purging  is  gener- 
ally present.   I  do  not  remember  to  have  seen  the  report  of  a  caie  in  which  it  was  absent 
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poisoning,  empli^ecmsi,  pulmonary  npriplcxy,  atelectnsifl,  or  other  structural 
legions  of  the  lungs  exist.     The  hlocxl  umially  coagrulatea  ira perfectly. 

I>r,  Saikow^kj  (  Virehnw'jt  Archii\  B(J,  xstxiv,  p.  73,  1S65),  of  Moscow, 
\u&  found  that  when  iinimals  nre  fed  upon  antimonio  acid  (one-half  to  one 
gnmme  dailj)  or  other  preparations  of  the  metal  for  from  fourteen  to  nino^ 
tteii  ds^  the  liver,  kiducya,  and  evnn  the  he:irt  under*^o  a  fatty  degenera- 
tion; aba  that  there  is  a  lessening  of  the  amonnt  of  glycogen  in  the  liver, 
and  in  Btune  caaes  even  a  tcital  dliuippoarance  of  it.  Tins  has  been  eorifirmed 
lij  Pfttiik  Orohe  and  Moslcr,  who  state  that  iu  the  duchy  of  Brunsvi'ick  the 
pMianLiy  give  to  the  gee*e,  when  produeing  the  famous  fatty  livers,  a  ocrtdn 
quantity  of  the  white  oxide  of  antimony  every  day. 

Till*  ni'niiinum  Iktal  dose  of  tartar  ometic  is  not  koown.  Three-quarters  of 
1  grain  in  a  ehild,  and  two  grains  in  an  adult,  have  proved  fatal ;  but  iu  the 
Litter  case  eitriusie  circumstances  favored  the  result  (Taylor,  Guf/'n  Hospital 
MepffTft,  Oct  1857,  an  analysia  of  thirty *»evGn  fatal  cases);  two  hundred 
grains  have  been  recovered  from  (oaao,  Ta^fh/i  Medical  Jnrigprudence^  1873, 
p.  309), 

Chrome  Ptmontn^, — According  to  Mayerhofer  {JTeUer*^  Archiv^  1846, 
quoted  by  Taylor),  the  symptoms  following  the  crtminal  administration  of 
fimall  dose8  of  tartir  emetic  at  intenrals  are  nausea,  mucous  and  bilious 
Tomiting,  watery  purging,  ofWn  followed  by  constipation,  small  frequent 
polsCf  and  asthenia^  deepening  into  death  from  eichaustion. 

The  treatment  of  antimonial  poisoning  eonsista  iu  washing  out  the  ali- 
mentary' canal  with  large  draughts  oT  tannic  acidj — the  best  known  antidotei 
^-and  in  the  use  of  opium  and  of  internal  and  external  stimulants. 

Abjcikisttiation. — The  sudorific  dose  of  tartar  emetic  is  one-twelflh  of 
a  grain,  the  emetic  dose  one-half  to  one  grain,  repeated  every  twenty  minutes 
ut  neccsairy.  The  Antimoniol  Wine  (  Vinum  Aniimonn^  U.S.)  contains  two 
grftins  of  tartar  emetic  In  the  ounce.  The  emetio  dose  is  half  a  fluidounce* 
The  Vf^neHfnm  Anli'moatt  Ctnrt^ir  emetic,  one  part  in  five)  is  employed  ex- 
ternally, a«  a  counter  irritftnt.  A  small  quafihiy  »,<  spread  upon  a  linen  rug 
and  Isiid  ofMjn  the  f^kltu  or  a  little  of  it  may  be  well  rablii«d  in  twii-e  a  thiy. 
Whenever  it  is  persrstently  used,  there  comes  on,  sooner  or  later,  a  peculiar 
bttming  or  tingling  pain,  which  Is  'very  .shortly  followed  by  piwtulatiou.  The 
of  the  dnig  is  very  persistent  as  well  as  severe,  t^o  that  the  remedy  ii 

plicablc  only  to  a  few  ease^  in  which  An  action  of  the  kind  spoken  of  is 
required.  Care  must  be  exercised  not  to  continue  the  application  too  long, 
i&Bl  severe  and  obstinate  ulceration  be  produced. 


VEEATEUM  TIEIDE.  U.S. 
'The  n»ut-!»t4jek  of  Veratniiu  viride,  a  coarse  perennial  herbal  plant,  indige- 
nous to  (f)j  Northern  United  States.     It  is  a  large  tapering  rhizumo,  an  inch 
or  two  in  length,  lofls  than  an  inch  in  thickness  st  the  bsse,  and  having  a 
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bitter  ucrid  tORte.  It  contftms  two  alkaloids,  jervia  and  trratrtnilia,  whicli 
ure  m  clo^ly  tLssociuted  with  the  resiti  us  to  be  separated  from  it  with  great 
diffiuuhy,  Tlie  nature  of  these  alkaloids  has  htKjn  the  subject  of  much  db- 
cusaiou  iiuiong  t;hcmists,  Mr.  Charles  Bullock  was,  I  believe,  tlie  first  to 
Bepuruto  them  oue  from  the  other,  and  to  prove  the  inert uess  of  tlie  resitn. 
Id  ftooordunee  with  the  belief  of  Mr,  Bullock  that  iliese  alkaloids  were  dis- 
tinct from  all  previously  discovered,  Dr.  George  B.  Wood  named  thcni  viritlta 
and  verattoidta.  Dr.  Peugnet  subsequently  showed  that  vindia  was  identi- 
cal with  jervia,  previously  described  by  Simon,  from  veratnim  album,  Mr. 
Mitchell  {Proc,  Amer.  Pharm.  A^oc,^  1874)  confirmed  this,  and  concluded, 
with  Peugnet  and  Bullock,  that  verutroidiu  is  distinct  from  veratria.  Re- 
cently  (Ani^r.  Jonrn.  of  Pharm.,  187 "i,  p.  1)  Prof.  Woruiley  has  arrived  at 
the  conclu-sion  that  veratroidia  is  identical  with  venitria.  Without  intending 
to  deny  the  conclusions  of  Prof.  Worinley,  I  shall,  in  the  present  edition, 
allow  the  text  of  the  old  edition  to  stand,  so  far  as  concerns  the  names 
employed  to  represent  the  two  alkaloids  of  veratnim  viride.  Jervia  is  so 
closely  united  with  the  inert  resin  that  it  is  separated  from  it  with  great 
difficulty. 

Pu  YiJiOLOQiCAL  AcTiON.— In  treating  of  the  physiological  action  of  vera- 
tnim viride,  I  sliali  first  speak  of  the  effects  of  its  alkaloids  singly.  When 
an  animal  is  poisoned  with  Jervia^  the  first  symptom  manifested  is  slug- 
gishness, as  shown  by  a  divSpo^ition  to  be  quiet,  accumpanied  by  distinct  signs 
of  muscular  weakness.  In  a  little  while  peculiar  rapidly-repeated  thrills  run 
through  the  muscular  system,  so  that  the  animal  trembles  violently.  Aller 
&  greater  or  less  length  of  time  the  animal  becomes  unable  to  stand,  from 
weakness,  ajid  at  or  before  this  period  violent  convulsions  appear, — general 
clonic  spasms  without  rigidity.  The  convulsions  alternate  with  intervals  of 
relaxation,  and  as  the  animal  grows  more  profoundly  prostrated  are  less  severe, 
but  they  continue  in  most  cases  up  to  death.  Even  when  they  are  most  vio- 
lent,  force  is  evidently  wanting.  The  animal  is  totally  unable  to  raise  himself 
from  the  ground ;  the  pigeon  drives  himself  forward  upon  hia  breast,  the  rabbit 
puslies  himi^elf  along  on  his  belly^  or  lies  upon  his  side  and  kicks  into  the 
air.  Sensation  appears  to  be  beuumbed  only  very  late  in  the  poisoning,  and 
eonseiousucss  is  preserved  almost  to  the  last.  The  pupils  are  not  affocted. 
There  is  no  pui^ing  or  vomiting,  but  id  ways  profuse  salivation.  Iie$pi  ration 
ceases  before  cardiac  action,  so  that  death  probably  takes  place  from  asphyxia. 

The  circulatiLMi  i.s  profoundly  affected.  The  pulse  is  generidly,  if  not 
always,  lessened  in  frequency,  j^ rot? iWtti  (he  animal  lit  quiet.  When  there 
are  convulsions,  or  even  when  the  tremors  are  marked,  it  becomes  very  rapid. 
The  arterial  pressure  is  greatly  lowered,  falling  progressively  from  the  begin- 
ning to  the  end  of  the  poisoning.  The  fjrce  of  the  indmdual  beat  appear 
not  to  be  much  altered  at  first. 

In  an  elaborate  series  of  experiments  {Pltiludelphla  Medical  Timts^  vol/ 
Iv.)  I  found  that  jervia  had  little  or  uo  effect  on  the  pneumogastrle  nerve 
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since  it  acts  as  iiRjaJ  after  those  nerves  bave  been  cut,  and  gal  van  i  ami  ion  of 

the   p:ir  vKii^m  in  uniinals  prof<juudly  affet'ted  by  tbe  poison  prtxluced  the 

■al  itirdiac  result*.     Further,  when  tlie  eord  \\'il<  cut  very  high  up,  so  as  to 

Jyxe  the  aecelenitora,  jer\'Li  still  loKSoned  liie  polse-nite.     Aa  it  was  also 

|>rDVeii  that  the  alkaJoiJ  lessens  the  arterial  pres^ture  aflber  division  of  the  cord, 

r.^e.,  after  vaso-motor  paralysis,  tmd  also  tliiil  it  pamlystes  the  lieartof  the  frog 

or  tiirtle  when  phieed  direetly  upon  it,  it  follows  that  jervia  lowera  the  fiirce 

iiti4  fre  |Tieticy  of  the  cardiac  i  ents  iudependently  of  its  nerves,  by  a  direct 

acticio  on  the  cardiac  muscle  or  its  contained  piuj^lia.    When  the  nerve-trunks 

w^re  pilvanizcd  in   an  aiiiuuil   pc»i.suned  with  jcrvia,  although  the  pain-cries 

\  that  the  afferent  nerves  wore  not  paralyzed,  little  or  no  rise  occum»d 

)  arterial  pressure*    It  seems,  therefore,  that  the  jervia  acts  not  only  on 

lli«  heflrt)  but  is  also  a  powerful  depressant  to  the  vaso-motor  nerve-centres. 

In  frogs,  as  well  as  in  the  higher  aninialsy  pniscjucd  with  jer\*ia,  there  is  a 

s^ery  marked  diminution  and  finally  abolition  of  reflex  activity ;  and,  as  tho 

fUiicaoDS  of  neither  peripheral  nerved  nor  muscles  are  interfered  wtth^  it  ifl 

ident  that  the  alkaloid  is  an  intensely  powerful  spinal  depressant.     The 

ivulsitms  are  cerebral  in   their  origin,  as  tlicy  do   not  occur  below  the 

point  of  section  when  the  spinal  oord  is  divided.*     Loct\lly,  jervia  is  very 

My  if  al  all  irritant. 

The  general  symptoms  induced  by  vcratroidia  resemble  those  caused  by  it<i 
eongcneric  alkaloid,  but  It  is  decidedly  more  irritating  than  the  hitter,  and 
alwajTB  ifidueea  vomiting,  and  tKT'asionully  purging.  In  poisoning  by  it  thcr<^ 
ftre  in  moat  cases  some  muscular  twitehlngs,  and  Bnally  marked  convulsions, 
but  neither  of  these  ♦trc  so  severe  and  bo  repeated  as  in  the  case  of  viridia. 
Dettth  takes  place  from  asphyxia,  due  to  paralysis  of  the  respiratory  muscles. 
U[>OD  the  spinal  cord,  the  peripheral  nerves,  and  the  'uuscles,  veratroidia 
eta  very  much  as  does  Jervia,  being  a  decided  spinal  depressant. 
Tbe  action  of  veratroidia  upon  the  circulation  is  a  very  curious  one. 
After  a  hypodermic  injection  of  the  poison  the  rapidity  of  the  pulse  and  the 
artcriJil  pressure  are  at  first  decidedly  letisened.  After  a  time,  the  puLse  still 
peninining  very  slow,  the  individual  heart-beats  become  endowed  with  a  force 
p^uly  beyond  nonnal,  and  the  arterial  pressure  becomes  normal;  then  sud- 
denly the  pulse-rate  becomes  very  nipid,  the  individual  cardiac  beats  losing 
uiueh  of  their  extraordinary  vigor,  but  the  arterial  pressure  rising  nearly 
fifly  jicr  cent,  beyond  its  original  position* 

When  the  alkaloid  b  thrown  directly  into  a  vein,  these  phenomena  are 
iTit<ui«ifie<l  and  abbreviated.  I  bave  seen  the  artcriid  pressure  fall  to  zero  in 
thirty  seconds,  and  in  one  and  a  quiirt^jr  minutes  rise  U}  1(15  (111)  nonnal) 
e4'«timelre«i.     Tlie  rise  is  not  due  t^  a  direct  action  of  the  drug,  hut  to  the 


•  S<tiD«  <»r  Ihe  oondu^ioni  of  my  flr§t  lureilij^iitifm  {Amvriean  J*iumal  of  the  tHetiieal 
Sfi^H'f*^  1S70J  of  this  <injg  were  enljcj  in  quoaUun,  bul  I  liavo  in  ui^  la«t  piiper  gone 
4»wr  ibv  wliufr  gruuiid  iifrtfcb.  The  ciirliLir  «liNi^ti>:.«i>i»iT  nuvy  l>o  rraiiid  iti  tho  Pkitadclj^kut 
Mittiir^l  Timem,  VoIa,  it.  Mil  Vt\* 
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suddon  ui^phjKb  wTiicb  it  iDduces^  since  it  does  not  occur  if  free  artlBcW 
respiration  be  maintained  (Philadelphia  Medical  Tima^  vol.  ir.). 

When  artificial  reflpiration  ia  kcp>t  up,  veratroidia  steadily  lessens  both 
ai'torial  pressure  and  pulse-rate  When  the  par  va^m  haii  been  dividedi 
artificial  respiratinn  being  maintained;  veratroidia  is  powerless  to  reduce  the 
|nilse-rate,  and  when  the  pulse-nite  has  been  n^diiCLd  bj  the  drug  in  the  un- 
Injared  animal,  divis^^n  of  the  par  vagum  is  followed  bj  an  enormous  rise 
in  the  number  of  cardbc  beats  per  minute.  These  facts  certainly  prove  I  hat 
veratroidia  is  a  powerful  stimulant  to  the  inhibitory  nerves  of  the  heart. 
Moreover^  I  have  found  that  when  the  spinal  cord  is  divided  so  as  to  paralyse 
the  antagonists  to  the  par  vagum,  a  mtnutc  dose  of  the  poison  (nnc*thirtioth 
of  a  grain)  will  at  once  pn>dacc  diastolic  arrest  of  the  heart  s  action,  but  if 
the  pneumogastries  be  now  severed,  and  the  repressive  force  thus  taken  off, 
the  nJaied,  seemiiit^ly  dead  viscus  recommences  its  beat.  The  slitw  pulse 
of  mild  veratruidia-poisoning  becomes  rapid  when  a  large  dose  of  the  poison 
is  injected.  Further,  after  a  large  dose  division  of  the  pnemnogastrica  hoa 
no  effect  upon  pulse-rate,  and  the  most  intense  galvanic  current  applied  to 
tlie  periphera]  ends  of  the  divided  ner\*es  is  powerless  to  affect  the  viscus. 
Evidently,  large  doses  of  veratroidia  paralyze  the  cardiac  inhibitory  appanituw, 
whilst  small  ones  stimulate  it  intensely.  The  paralysis  is  certainly  peripheral  \ 
whether  the  stimulation  is  centric  or  peripheral  has  not  as  yet  been  deter- 
mined. ^Vhen  cnurmous  doses  of  venitroidia  are  thrr^wn  directly  on  the 
heart  by  venous  injection,  they  at  once  kill  the  cardiac  muscle.  Upon  the 
TEBO-motor  nervcfi  veratroidia  in  mod?rute  toxic  amounts  has  no  demonstruble 
influence*  Br.  F.  Reigel  {Pjiu^ers  Archiv^  1871,  p.  409)  has  demonstrated 
that  the  rise  of  arterial  pressure  whi  :h  occurs  in  asphyxia  is  largely  due  to 
vaso-motor  spasm.  In  viridia-poisoning  asphyxia  baa  very  little  inffuence 
upon  the  arterial  pressure,  because  the  vaso-motor  centres  are  paralyzed  ;  in 
veratroidia-poisoning  the  slightest  intermission  in  the  working  of  the  bellows 
of  the  apparatus  for  artificial  respiration  is  followed  at  once  by  an  enormous 
rise  of  the  mercury  in  the  cardio meter,  conclusive  proof  that  the  va so-motor 
centres  are  not  seriously  affected.  This  deduction  1  have  experimcntjdly 
e<jrroborati?d  by  gulv  auizatifm  of  a  sensitive  nerve:  always,  unless  an  enormous 
auKiuntof  the  alkaloid  had  been  given^  tlie  rise  in  the  arterial  pressure  wa« 
marked  and  iumicdiate.  In  esti mating  the  physiological  action  of  veratroidia 
it  must  be  borne  in  mind  that  artificial  respiration  was  maintained  during  the 
study  of  the  action  of  the  drug  ou  the  heart  and  vaso*raotor  centres ;  tliat 
its  influence  on  the  respiratory  centres  is  so  intense  as  to  overbulance  its  car- 
diac action,  and,  when  the  animal  is  left  to  itself,  to  cause  death  before  any 
very  decided  influence  has  been  exerted  on  the  heart.  The  action  of  the 
alkaloid  may,  therefore,  be  summed  up  as  follows :  it  is  a  powerful  respira- 
tory poison,  lessening  at  first  the  frcfjuency  of  the  cardiac  beat  by  stimulating 
the  pneuii^ogastrics,  but  soon  loi^ini:  all  control  over  tlie  hearty  owing  to  tlie 
powerful  i  flui'mvii  which  the  induced  asphyxia  ex.ertfip 
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Tlic  n^in  of  veratniin  viride,  when  compleUjly  deprived  of  the  alkaloids,  is 

irly  inert.  It  aeem^,  however,  to  he  irriLitiiig  to  the  digestive  orgnns,  mid 
probiil>ly  ai(JiJ  tu  the  produetion  of  the  vomiting  occ4ifiIoned  by  full  doBcs 
of  the  tlnig. 

Aa  the  action  of  the  alkaloids  of  veratrum  viride  is  very  similar,  and  as 
tliey  are  the  only  active  principles  of  the  drng»  it  is  very  easy  a  priori  to 
deCenube  what  the  influence  of  the  drug  will  bo.  Sufl&ciently  numerous 
experiiuuntH *  have  been  perfonued  with  the  crude  drug,  or  its  preparations, 
to  diow  that  it  acts  upon  the  lower  animals  as  upon  man ;  but  it  i^  not 
Pflcywry  hero  to  do  more  than  allude  to  them.  When  taken  in  small 
doses  by  man,  veratrum  viride  first  reduces  the  force  without  much  lessening 
liie  frequency  of  the  pulse,  but  after  a  time  the  pulse  falls  very  much  in 
miiidity,  sometimes,  according  to  J>r.  Norwood,  even  to  thirty-five  a  minute, 

li*  any  exeition  be  made  during  this  stage  of  depressionj  the  slow  pulse  will 
he  suddenly  converted  into  an  exceedingly  rapid  one.  The  slow  pulse  is 
flometiities  tDoderately  full,  hut  is  always  Yory  sofl  and  compressible ;  the 
mpid  pulao  is  exceedingly  feeble  and  small,  often  thready,  and  may  become 
imperceptible.  Severe  nausea  and  vomiting  accompany  or  follow  the  reduo- 
tian  of  the  pulse-rate.  That  the  latter  is  not  due  to  gastric  disturbance  is, 
Itovrerer,  shown  by  the  fact  that  it  often  precedes  the  stomachic  symptoms, 
tuid  may  exist  without  them.  Thus,  Prof  Percy  states  that  he  has  seen  the 
pube  reduoed  to  thirty  per  minute  without  nausea  being  induoed.  During 
the  stage  of  depression  there  is  always  decided  muscular  weakness  and 
rekxntion. 

ASitT  a  poisonous  dose  the  symptoms  above  noted  are  increased  in  inten- 
and  become  very  alarming.  A  running,  almost  imperceptible  pulse, — 
I  culd^  clammy  skin, — intense  nausea,  and  iueestiant  att^^mpts  at  vomiting,  or 
rotching,  or  hiccough, — absolute  muscular  prostration, — falntness,— vertigo^ 
— lass  of  vision^  and  scmi-unconBciousness,  make  up  the  group  of  extreme 
Hjmptoms.  Various  observers  also  &pe4d£L  of  an  excruciating  praacordial  pain  ; 
but  this  I  have  not  seen. 

From  these  symptoms,  with  what  has  already  been  said  in  regard  to  the 
alkaloids,  it  follows  that  veratrum  viride  is  a  powerful  spinal  and  arterial 
depresMuit,  exerting  little  or  no  direct  iiiflueneo  upon  the  cerebral  centres. 
In  full  therapeutic  doses  it  lowers  the  pulse-rate  both  by  a  direct  action  on 
the  musc^le  ( jervia)  and  by  stimulating  the  inhibitory  nerves  (veratroidia);  it 
diininishes  tJie  force  of  the  he^rt-beat  by  a  direct  infiuence  on  the  canliao 
nuiscle  ( jen'ia),  and  prfiducos  a  gr'ueral  vjtso-motor  paralysis  (jervia)  more 
or  less  complete  according  to  the  .size  of  the  duse.f     Under  its  action  the 

^  Sm  MfMMittilj  a  T>ap«r  Ky  PmL  8.  R*  Pore)",  TruHtactioHM  of  fA«  AmtrUan  MtUi^'tii 
M*0i*rtnlitfn.     Rep  rioted  tta  ^iun\>h[i>i,  1804. 

t  Vrut.  fv  It.  P«rr>"  ftaU't  tliul  u  diktutlon  of  the  blotHl-reindi  of  the  frog's  welj  nm{ 
bftl't  wiag  eaa  be  riadilj  wotn  hy  the  mtercsoopfl  tu  follow  the  ftdminititratioa  of  th« 
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functional  activity  of  the  skin  is  greatly  increased ;  bat,  as  this  is  a  neces- 
sary result  of  the  profound  arterial  depression,  there  is  no  reason  for  believing 
that  the  drug  has  any  specific  influence  upon  the  perspiratory  glands.  In  a 
similar  manner  the  excretion  of  bile  is  often  indirectly  increased  by  veratrum 
viride,  through  the  severe  vomiting  which  it  induces. 

American  hellebore  undoubtedly  lowers  animal  temperature  very  decidedly, 
but  whether  directly  or  indirectly  has  not  been  determined.  I  have  fre- 
quently seen  it  reduce  the  bodily  heat,  and  M.  Linou  {Gazette  Midicale  (le 
S'rasbourfjf,  quoted  in  the  Bulletin  TJUrapeutigue^  1869,  tome  Ixxvi.  p.  95) 
states  that  it  docs  so,  but  not  so  certainly  as  it  lowers  the  pulse.  Oulmont 
(^Bulletin  Thirapeiitiqiie,  1868,  tome  Ixxiv.  p.  153)  asserts,  as  the  results  of 
his  experiments,  that  in  animals  from  half  an  hour  to  two  hours  after  the 
administration  of  such  doses  as  would  produce  violent  symptoms  without 
killing,  the  temperature  fell  2®,  3®,  or  even  5°  (C.  ?),  and  remained  at  this 
point  for  twenty-four  hours. 

Therapeutics. — With  our  present  knowledge  of  the  physiological  action 
of  veratrum  viride,  it  is  evident  that  there  are  only  two  rational  indications 
for  its  use,  namely,  to  reduce  spinal  action  and  to  reduce  arterial  action. 
Owing  to  the  very  great  effect  veratrum  viride  has  upon  the  circulation,  and 
the  numerous  drugs  which  are  purer  spinal  depressants,  it  is  never  called  for 
to  meet  the  first  indication,  and  in  practice  should  simply  be  used  to  lessen 
the  force  of  the  circulation.  The  use  of  the  drug  in  typlwid  fever  and  other 
adynamic  diseases  is  simply  an  irrational  and  dangerous  practice,  founded 
upon  an  erroneous  idea  of  the  action  of  the  remedy. 

Veratrum  viride  has  been  recommended  in  Tnania  a  potu ;  and  in  cases  of 
irritation  of  the  bnun  from  drink,  with  strong  bounding  pulse,  it  may  be  of 
great  service ;  but  in  the  true  delirium  tremens,  with  universal  adynamia,  it 
is  a  thoroughly  improper  remedy,  capable  of  deepening  the  prostration  into 
fatal  exhaustion :  indeed,  I  have  known  of  death  occurring  in  this  disease  from 
its  use. 

When  true  sthenic  arterial  excitement  is  to  be  combated  in  any  disease, 
except  it  be  gastritis,  veratrum  viride  may  be  employed  as  a  prompt,  thor- 
oughly efiicient,  and  at  tlie  same  time  very  safe  remedy, — ^very  safe,  since  it 
is  almost  incapable  of  producing  death  in  the  robust  adult,  unless  used  with 
great  recklessness  and  in  repeated  doses.  In  the  early  stages  of  stitenic  pneu- 
monia  it  offers,  I  believe,  the  best  known  method  of  reducing  the  pulse-rate 
and  the  temperature,  and  of  ameliorating  the  disease.*  It  is  hardly  neces- 
sary to  mention  other  individual  diseases  in  which  veratrum  viride  may  be 
employed  to  carry  out  the  present  indication. 

In  peritonitis  its  tendency  to  cause  vomiting  is  very  much  against  its  use, 
and,  unless  this  action  can  be  controlled,  should  interdict  its  employment.  I 
desire,  however,  to  call  attention  to  its  value  in  preventing  inflammation  after 

•  Coni]>nre  Oulmont,  TiuUetxn  Therapeuti*^ue,  t.  Ixxiv.  p.  146,  and  MM.  Zuber  and  H. 
Hirtz,  Ibid.,  t.  Ixxvi.  p.  468. 
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fOvciQ  aitdomiiud  injurit^^ — indeed,  aAer  any  seTere  injury.  Thus,  I  am 
^jQgnisiixil  of  tho  case  of  a  woman  whose  belly  waa  torn  open  by  the  horn  of  n 
bull ;  the  iih^lomina]  walls  were  rent  for  ab<:)ut  eix  inches,  and  the  ei^oid 
fl^iore  of  the  cr^lnn  cjime  out  and  was  dragfjed  in  the  dirt.  It  wiia  wiished, 
replaced,  the  wound  sewed  up,  the  patient  restricled  to  low  diet,  and  veratrum 
vtrtde  ftdmioistered  very  carefully  so  as  to  keep  the  puL«c  ni<  depmssed  as 
poasible  and  at  the  saiu^  lime  to  avoid  vomit mg,  to  aid  in  which  opium  WM 
ilflD  gtren.     RecoveTy  without  a  bad  s}  inptom  resulted.* 

A»  mi  canetic,  veratnim  viride  should  never  be  employed. 

Ill  chronic  cardiac  diseases  it  may  beuHHl  In  precisely  thf>se  c^^es  in  which 
dlptAltii  i»  ccvntra-indicated^ — f./*.,  where  there  is  excessive  hypertrophy. 

Tlie  contm-indicationi^  to  the  u^e  of  veratrum  viride  are  cardiac  weakDOM 
and  the  cxbtenoe  of  general  adynamia. 

Toxioouioy. — Although  venitruin  viride  is  a  remedy  of  grejit  powoi, 
capable  of  protlucing  the  mof^t  aliirming  Hymptomsi  yet  I  believe  it  to  be  the 
iiafest  of  all  Uie  cardiac  depressants ;  certainly  it  ia  far  le^  dangerous  than 
ttocnute.  Overdoses  of  it  produce  vomiting  eo  soon  and  so  certainly  that  it  Li 
•OOMwhat  doubtful  whether  a  robust  adult  could  be  killed  by  a  single  dose  of 
any  of  ita  ofltciual  prcpurations,  especially  if  prompt  and  judicious  treatment 
were  afforded.  I  huve  several  times  known  a  teaspoonful  of  ita  fluid  extract 
lo  be  taken  ;  and  Prof  Percy  cites  recoveries  after  the  ingestion  of  a  tunibler- 
lU  of  the  tincture;  a(\er  thirty  grains  of  the  retinoid;  after  two  do!*es — a 
tsmUcrful  each — of  a  syrup  representing  a  pound  of  the  root  to  the  pint 
A  frirblc  child,  eighteen  months  old,  was  killed  by  thirty -five  drops  of  the 
ttiieture  (Am.  Jour.  Fharm  ,  18G5);  and  a  doubtful  c^ise  (»f  fatal  poisoning 
tci  the  adult  is  mentioned  in  M^d.  Sur^.  lirp.,  vol.  xh,  372. 

1  have  seen  the  most  alarming  symptoms  result  from  large  medicinal  dose» 
repeated  at  abort  intervals^  and  have  been  iistonished  at  the  rapidity  with 
which  they  yielded  to  treatment;  but  Dr.  J.  D,  Blake  reports  (Amencan 
Mimical  Weekly^  No.  20, 1874)  a  death  re^nulting  from  tho  adnunistnition  of 
between  three  and  four  drops  of  Norwood's  tincture  every  two  hours  to  a 
bsbe  eleven  months  old. 

In  ciuies  of  poiscming,  vomiting  should  bo  encouraged  by  large  draughts  of 
warm  water  until  the  stomach  uj  well  wixshed  out.  Then  the  patient  should 
be  forocd  to  lie  flat  upon  the  back,  with  the  head  lower  than  the  feet,  and  the 
effort*  at  vomiting  should  be  restrained.  If  they  cannot  be  checked,  and 
if  Uae  prostration  be  severe,  on  no  acccmnt  should  the  patient  be  id  lowed  to 
rise  up,  but  must  be  made  to  vomit  into  a  towel.  A  full  dose  of  Inudanum 
should  be  given  by  the  rectum,  and  brandy  or  whisky  be  administered  by  the 
tEtotttii.  I  have  noticed  that  spirits  will  sometime*  be  retained  onlv  when 
^ven  undiJuted,  and  in  such  form  will  quiet  the  stomach  at  once.  If  the 
stomach  refuse  alcohol  in  any  shape,  the  rec^tum  should  be  made  use  of  Am- 
monia may  bo  ejnployed  as  an  adjuvant  to  alcohol,  and  in  extreme  cases 


♦  C«fitiiH  alto  Dr.  C.  8.  Bishop,  Amtrican  Journnt  nf  the  ^hMtal  Sehncetf  Oct.  1861. 
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bLouM  be  iijjec'tecl  hj^Kxiennically^  or  even  into  a  vein.  The  use  of  ext4*nia! 
heat  18  imporUiit,  and  mltd  iitjuellatiutis,  rubbinir  with  coanic  towels,  siimpiBm.^ 
etc.,  may  bij  usod  to  keep  up  the  oxterual  capilliLry  circulation. 

Administration. — In  administering  vemtrum  viride,  it  should  always  be 
borne  in  mind  that  it  will  do  oo  gond  in  acute  diiteufle  unless  given  in  increaising 
doses  until  its  physiolog^ic^l  action  i^  manifested.  In  almoat  all  cases  voniitiDg 
U  to  be  avoided  aB  far  m  po^tble.  To  do  this,  small  C[uantttt»s  of  the  drug 
eht»uld  be  given  at  short  intervals,  and  carr<?«pondins^  doses  of  Undannm  (five 
to  ten  drops)  should  be  exhibited  fifteen  minuter  before  each  done  of  the 
venitrum  viride.  An  hour  is  generally  the  beat  interval  between  the  doaes. 
The  drug  should  always  be  administered  in  the  fonu  of  the  fluid  eaUract 
(^Extractum  Veratn  Viii'dig  Flnkfum^  U.S.),  doee,  one  to  three  dro[>e;  or 
ot'  the  tincture  {Tinctura  Veratri  IVnWM, — I  to  2»  U.S.),  doso,  three  to 
six  drops.  A  saturated  tincture  is  somettmeH  kept  in  the  shops  uuder  the 
name  of  A^orwood^a  tincture, 

Vboatrum  Album, — In  cases  of  human  poisoning  with  veratrura  album 
iho  Bymptouis*  have  been — exeessive  vomtting,  generally  aocompanied  by 
severe  ohdominal,  and  often  o^Bophiigeal,  pain,  and  followed  by  a  veiy  severe 
diarrhieii;  intense  prostrdtiou  and  muscular  relaxation;  very  pronouneed 
reduction  of  the  temperature  and  pulse^  the  latter  being  sometimes  rapid  and 
almost  imperceptible  in  the  advanced  stages,  and  finally  becoming  extinct; 
sunken  eyes,  contracted,  anxious  countenance,  a  cold  skin  clammy  with  pro- 
fuse perspiration,  and  other  evidences  of  collapse.  The  mind  remains  clear 
until  the  last.  A  fatal  result  is  very  comiuon,  and,  when  recovery  occurs, 
the  convalescence  is  usually  protracted. 

The  exact  nature  of  the  active  principles  of  verntrum  album  is  still  in- 
volved in  doubt.  Felletier  and  Caveniuu  thought  that  they  found  suptT- 
gallate  of  veratria  in  it.  So  far  as  I  can  make  out  from  tiic  authorities  at 
my  conmiand,  Simonf  claimB  that  there  are  three  allcaloids  in  the  veratrum 
album, — vtratria^  Uit^timt^  and  j*nma  ;  and  Dr.  Mossel  {Sur  la  VirtAit'ine^ 
Thdse,  Paris,  1868)  certainly  indicates  that  mhadUita  and  barytina  are  tlie 
same.  Very  recently  the  subject  has  been  elaborately  inveatiguted  by  Clkas. 
L.  Mitchell,  who  finds  two  alkaloids  in  the  rhizome,  one  of  which  he  denomi- 
nates jervia,  the  other  veratrtfUmt.  The  resin,  ViAun  entirely  freed  from 
ftlkaloidii,  is  inert.  In  a  number  of  experiments  made  separately  by  Mr. 
Mitchell,  Dr.  J.  B.  Haynes,  and  myself,  veratralbia  proved  itself  a  most 
active  poisnn,  one-tenth  of  a  grain  killing  a  lai^e  pigeon  in  four  minutes,  and 
one-twenlielh  of  a  grain  a  dog  of  fourteen  pounds  weight  in  one  hour  The 
symptoms  were  nausea  and  vomitings  with  violent  purging,  if  the  animal 

•  For  oapoft  oml  jiaaljBia  of  BymptomSi  we  Dr.  Pcugoet'B  pnper  in  tho  JVeie  Vvrk  Mfdicnt 
Rteord,  It.  121,  1872. 
f  I  hu\e  Dot  bod  accesi  to  Simoii'i  original  papori. 
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li^ed  aome  time,  salivation,  muscular  weakness  passin;  iiu<i  pttralysis,  eon* 
TiilsouAf  jiod  dtjdihj — from  fiiiluro  of  rtjspimtion  after  motlema^  Uixio  dosea, 
from  caniiuc  arrest  aftor  very  l^irgo  tm^.  When  the  fiutid  robult  hud  been 
alowlj  produced^  iotenne  hypcraaiaia  of  tho  jut^^stinal  mucouA  m«jmbraue  wais 
found  after  death.  Veratndbiu  appears  to  be  very  closely  allied  io  both 
chf^uitcal  and  pUysioIogicul  proper!  titu  to  veratria. 

ARNIOffl  rLORES-ARKICA  PLOWEfiS.    U.S, 
AENICiE  RADIX-ARNIOA  ROOT.    U.B* 

Tlie  flowers  t>f  the  Aniica  uionlaua,  a  pi.Teiiiiial  cMtuposite,  uiitive  of 
NurtJieni  Europe  and  A^ia,  and  Baid  also  to  be  found  in  the  Northwestern 
United  States.  The  yellow  flowers  have  about  fourteen  striated  ligulate 
Iridentata  floretij  in  the  ray^  twice  as  long  as  the  dbk,  which  eouijist^  of 
numerous  tubular  floreU.  The  taste  is  bitterish  and  acrid.  The  rhizome  ia 
alfio  employed  medicinally,  but  i;^  not  reco*^niwid  by  the  U,  S.  Phannacopteia. 
Two  alkaloids,  Cytxsin  and  Armcina^  are  stated  to  have  been  found  in  the 
flowet9.  The  first  of  these  \a  believed  to  be  identical  with  the  alkaloid  of 
ihn  sccdA  of  the  laburnura-tree  {C^tUm  Lalmrriam). 

PuYSlOLoaic.VL  AcTioM. — Locally,  arnica  is  stimulating,  and,  if  in  suf- 
iieut  Btrength,  decidedly  irritating.  Upon  some 'skins  the  tincture  act«  even 
olclitly,  rapidly  developing  an  acute  eczeniatous  infliiinmutton  of  the  upper 
dertoid  layem,  n»  manifeat^Hl  by  hyperajinia,  papulea,  vesicles,  excoriations, 
tsrogts,  and  scales  in  regular  sequence  (Dr.  White,  Button  Medical  and  Sur* 
gical  Journal f  Jan.  1875). 

Tli.it  the  influence  which  the  di'ug  exerts  upon  the  general  system  when 
Itcn  internally  is  very  decided  is  certain,  but  the  exact  nature  of  this 
iidlaence  is  at  present  unknown.  Viborg  (quoted  by  Sttl)6)  a^nns  that  in 
hursGS  and  cows  it  causen  increased  action  of  the  heart,  flow  of  urine,  and 
warmth  of  skin,  followed  by  very  decided  g^ineral  dcpn?8»ion.  According  to 
StUI^j  the  effects  of  moderate  doses  on  man  are  fiimilar  to  t!io»e  noted  as 
uccarHng  in  the  lower  animals, — nameh\  increase  of  the  cardiao  action,  of 
the  reirf>irdtiou,  of  the  temperature  of  the  skin,  and  of  the  (K^rspiration  and 
urine, — along  with  very  decided  symptoms  of  gastric  irntation.  I  suj?|)ect 
that  to  the  irritation  of  the  stomach  were  largely  due  the  symptoms  men- 
tkmcd  above.  Certainly  there  is  couiiiderable  clinical  evidence  to  show  that 
ten  dr«*i»s  of  the  tincture  every  three  or  four  hours  act  as  a  decided  arterial 
0edatlve  (Dr.  C.  C.  Balding,  London  I^tncety  Dec.  1870);  arul  the  few  and 
ODiitrndictory  cases  of  p<iisnning  by  the  drug  rejiorted  seem  in  a  measure  to 
Irciir  out  this  view.  Thu?*,  in  a  woman,  two  cups  of  a  hlrong  infusion  pro- 
duced violent  giistro-lnte.Htinal  irritation,  as  shown  by  vomiting  and  choleraic 
dlarrhcDJi,  reduction  uf  the  pulse  to  tiO,  and  finally  collapse  {Bidktin  Th^rap. 
Ixxvl),  In  Barbier*s  cat*e  (<|uoted  by  StillL^),  an  infusion  of  eighty  grains  of 
tb«»  flowers  caused  giddiness,  and  intense  muscular  weakness,  with  ^p^jsmodia 
■lO^reiiMSUta  of  tlie  limbs.     In  another,  not  latali  case  {London  Lancet^  Not. 
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1864),  according  to  the  statement  of  the  patient,  an  ounce  of  the  tincture 
did  not  produce  any  symptoms  for  eight  hours,  when  approaching  collapse, 
dilated,  immovahle  pupils,  with  a  cold,  dry  skin,  and  a  feeble  fluttering  pulse, 
rapidly  supervened  upon  an  intense  epigastric  pain,  which  was  increased  by 
pressure. 

Therapeutics. — In  the  present  state  of  our  knowledge,  the  internal  use 
of  arnica  is  absolutely  experimental.  Externally  it  is  employed  to  a  very 
great  extent  as  a  stimulant  application  in  bruises  and  sprains,  generally  in 
the  form  of  tincture  ( Tinctura  Amicss,  Florum — 1  to  5,  U.  S. ;  Tinctura 
Arnicst  RadicU — 1  to  10,  U.  S.),  which  may  be  applied  pure,  but  sometimes 
as  fomentations  of  the  flowers.  Its  ptoperty  of  occasionally  producing  intense 
dermal  irritation  should  be  borne  in  mind.  An  extract  (^Extractum  Amics^ 
Radicis^  U.  S.)  and  a  fluid  extract  (^Extractum  Amicm  Radicis  Fluidum, 
IT.  S.)  are  officinal. 

VERATRINA.     U.S. 

This  alkaloid  is  procured  from  the  seeds  of  Veratrum  sabadilla  (Asagrsea 
officinalis).  As  found  in  commerce,  it  is  almost  always  more  or  less  impure, 
and  occurs  as  a  grayish-white  powder  of  an  intensely  acrid  taste,  and  pro- 
ducing, even  in  the  minutest  quantity,  when  smelled,  frequently-repeated 
sneezing,  which  may  continue  for  hours.  It  has  when  pure  been  considered 
uncrystallizable,  but  Merck  has  obtained  it  in  rhombic  prisms  about  half 
an  inch  in  length,  through  the  spontaneous  evaporation  of  its  alcoholic 
solution.  It  is  very  slightly  soluble  in  boiling  water,  not  at  all  in  cold  water; 
soluble  in  alcohol,  freely  so  in  ether,  and  still  more  so  in  dilute  acids. 

Veratria  dissolves  in  concentrated  sulphuric  acid,  with  the  production  of  a 
yellow  color,  changing  in  five  minutes  into  orange,  then  into  blood-red,  and 
in  half  an  hour  into  a  splendid  carmine.  Masing  states  that  this  test  is 
very  faint  with  0.0026  of  a  grain.  If  some  bromine  be  dropped  into  the 
freshly-prepared  sulphuric  acid  solution,  a  beautiful  purple  results.  A  more 
delicate  test  than  either  of  those  yet  noted  is,  according  to  Masing,  that  of 
Tn43p,  which  consists  in  warming  the  colorless  solution  of  veratria  in  con- 
centrated muriatic  acid,  when  a  dark-red  very  persistent  color  is  produced 
This  test  is  said  to  afford  very  marked  proof  of  the  presence  of  0.0026  of  a 
grain  of  the  alkaloid,  and  to  be  especially  useful  when  the  veratria  is  impure. 

Physiological  Action. — Veratria  is  exceedingly  irritating  to  any  surface 
it  may  come  in  contact  with,  producing  when  given  hypodermically  or  ender- 
mically  severe  pain,  and  when  rubbed  on  the  skin  a  feeling  of  warmth,  fol- 
lowed by  prickling,  severe  pain,  numbness,  and,  if  its  use  be  persisted  in,  a 
marked  redness.  On  the  mucous  membranes  its  action  is  even  more  decided. 
In  the  nostrils  the  minutest  portion  of  it  produces  intense  irritation,  as  shown 
by  repeated  sneezing  and  free  discharge,  which  may  be  bloody.  Upon  the 
tongue  a  speck  causes  burning,  with  free  salivation. 

When  taken  internally,  in  small  doses,  it  produces  slowing  and  weakening 
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of  the  poliie ;  more  freely  administerod^  inJiciitiona  of  gttstro-inicsiinal  irritit- 

tioa ;  and  m  large  doses  it  h  folluwed  by  violent  voinititig,  serous  purgin*;) 

()fWn  with  tiit43ii5e  bumiug  iu  tlie  mouth  and  throat,  and  general  muscular 

teiikuea».     No  fktul  case  of  poi80iiin<i;  is  on  record  '*  but  iu  the  experiments 

I  itf  Ksche  on  him^F  a  half-graiu  of  the  acetate  produced  collapse^  with  a  pale, 

I  »ld,  wet  akin,  pmcbed  feuturea,  a  rapid^  thready,  irregular  puliie,  violent 

iTomiting,  and  marked  museular  tremblitJg^,     Other  observers  liiivc  noted 

[  more    pronounced  indications  of  convulsions ;  and,  according  to  Bardaley, 

wkn  aLsorbcd  through  the  skin,  instead  of  purging  it  produces  iu  sjonie  cases 

I  Teay  Tree  diuresis.     On  the  whole,  the  re«^emblauee  between  the  symptoms 

siuduced  in  man  and  in  the  lower  animals  is,  t^o  far  as  we  know,  eouiplctc. 

Tlie  plieaomena  of  veratria-poisoning  in  a  mammal  are  violent  muscular 

twitch  iugs  aad  convulsions,  which  are  often  plainly  excited  by  external  irri- 

Unts,  severe  vomiting,  generally  but  not  always  aecompatiied  by  purging,  and 

^turbuDoe  of  motion,  respiration,  and  circulation.     The  pulse  is  at  first^  if 

the  dos«  t>e  not  too  large,  quickened  and  i^trcngthened,  but  iu  a  very  short 

ufflc  it  beconiiss  slower  and  weaker,  and  tiiially  very  frequent,  thready,  and 

I  in^fular.  There  b  early  a  marked  loss  of  muscular  power,  even  in  the  midst 

I  of  the  couvulsiuns,  and  the  latter  may  give  way  to  the  quiot  of  paralysis,  or 

f  maj  continue  up  to  death. 

Acoc»rtling  to  the  researches  of  Claus  (Journal  of  Anatomy,  viii.)  veratria 

|4D  toxio  dose8  causes  first  a  slight  fidl  of  temperature,  then  a  rise  to  about 

ormaJ,  imJ  fiually  a  fall  immediately  before  death.     Sabadillia,  on  the  con- 

pruducies  a  ri»e  of  temperature,  followed  only  by  a  partial  fall,  so  that 

*ily  heat  even  at  the  moment  of  death  is  above  normal. 

^   iVevost  (Robin's  Junmal  de  l Anatomic,  1868,  t.  v.  p.  206)  has,  1 

Very  well  di\ided  the  action  of  veratria  in  poisonous  doses  into  three 

Bt,  that  of  excitation  or  restlessness  ;  ^cond,  that  of  convulsions; 

f  of  paralysis.     It  sliould,  however,  be  understood  that  these  may 

5€  doees  be  fiised  uiXa}  one,     I  Imve  seen  an  animal  suffer  a  eonvul- 

**"i  or  perhaps  merely  give  a  convulsive  sli udder,  and  drop  dead* 

'  ^'^r   death  from  a  very  large  dose,  the  muscles  are  found  to  have  lopt 

^^  less  completely  tlieir  irritability,  so  that  they  either  do  not  respond, 

^^  '^fH-*nd  very  feebly,  to  the  strongest  faradaic  currents.      That  this  is 

'  ^  IL  direct  influence  of  the  alkaloid  upon  them  is  proven  by  the  fact, 

*^  iiot^hJ  by  Kiilliker  (  Virchows^  Archiv,  Bd.  x.  p.  257),  but  which  I  in 

^i>D  ^ith  other  observers  have  cxperimentaUy  confirmed,  that  if  an  artery 

*^^I   beiWre  poiaonlug,  all  the  muscles  supplied  by  that  artei^  maintaiu 

*'*U*grity. 

**  'S**.  QrQry«*m  ffawpitai  Htpnttt,  1870,  vol.  V.,  Dr*  C.  Pagut  Blake  roporta  a.  ««9q  of 
^^  adXci  Ibc  ingeelioD  it(  n  linimeui  suppuitMl  to  contain  ihreo  grains  of  vcmtrmt 
"hing  of  the  flkia  wot  %  promiaoat  symptom. 
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It  ia  evident  that  veratria  is  a  muscle-poison ;  but  it  has  other  powers,  and 
the  subject  is  best  studied  in  detail,  system  by  system. 

Central  Nervous  5^#/cwi.-^Upon  the  cerebrum  the  action  of  veratria  is 
not  very  marked.  That  the  convulsions  are  not  cerebral  is  shown  by  the  fact, 
which  I  have  frequently  noted,  that  they  are  in  no  wise  affected  by  division 
of  the  spinal  cord.  The  spasms  must  be,  therefore,  either  peripheral  or 
spinal  in  origin.  M.  Prevost  (Robin's  Journal  de  rAnatomie,  1868,  p. 
209)  has  found  that  convulsions  will  occur  in  the  frog  even  when  the  spinal 
cord  is  destroyed,  but  that  under  these  circumstances  the  convulsions  are  not 
spontaneous,  but  occur  only  when  an  irritation  is  applied  to  a  part,  and  are 
limited  to  the  part  irritated.  A  fact  analogous  to  this  was  noticed  by 
E5lliker  ( Virchow'i  Archiv,  Bd.  x.  p.  262,  Exp.  IX.) :  in  frogs  whose 
nerves  were  paralyzed  by  woorari,  the  exhibition  of  veratria  induced  phe* 
nomena  similar  to  those  just  noted.  These  facts,  however,  do  not  prove 
that  the  convulsions  in  the  veratrizcd  frog  are  not  spinal,  but  only  show 
that  there  is  a  state  of  excitation  of  the  muscles.  But  M.  Prevost  furnishes 
the  following  direct  proof  that  the  cord  in  veratria-poisoning  is  not  affected. 
The  hind  legs  of  a  frog  were  separated  from  the  rest  of  the  body  by  a  very 
tight  ligature,  so  placed  as  not  to  include  the  lumbar  nerves.  Some  veratria 
was  then  introduced  into  one  of  the  fore  1^,  and  of  course  found  its 
way  into  the  spinal  cord  and  the  anterior  portions  of  the  body.  Under 
these  circumstances  it  is  evident  that  the  convulsions  produced,  if  spinal, 
would  affect  the  whole  body,  but  if  peripheral  would  be  confined  to  the 
anterior  part  of  the  frog.  It  was  found  that  the  posterior  legs  were  never 
affected ,  that  whilst  irritation  of  them  caused  most  violent  spasms  in  the 
anterior  part  of  the  body,  only  the  normal  reflex  actions  occurred  in  those 
muscles  not  reached  by  the  poison.  If  this  experiment  be  confirmed  (and 
I  see  no  intrinsic  reason  to  doubt  its  accuracy),  to  Prevost  belongs  the  credit 
of  having  proven  that  veratria  has  no  action  on  the  motor  centres  of  the 
spinal  cord. 

There  is,  however,  an  apparent  opposition  between  the  experiments  of  Pre- 
vost and  those  of  Kolliker  (  Virchow'a  ArchiVy  Bd.  x.  p.  261),  The  latter 
observer  noted  (Exp.  VI.)  that  when  the  skull  of  the  frog  was  opened  and 
a  ten  per  cent,  alcoholic  solution  of  veratria  dropped  on  the  cord,  violent 
general  tetanic  convulsions  were  induced ;  also  (Exp.  IV.)  that  when  one 
crural  artery  and  vein  of  a  frog  were  tied  and  the  veratria  solution  placed  in 
the  mouth,  tetanus  ensued,  involving  the  protected  limb,  and  continuing 
there  afler  it  had  ceased  in  the  other  members.  I  see  no  way  of  recon- 
ciling these  experiments  of  Kolliker  with  those  of  Prevost  except  either 
by  supposing  that  the  latter  are  incorrectly  observed,  or,  what  seems  more 
probable,  that  the  poison  in  the  former  reached  the  protected  parts  by  dif- 
^ion,  although  in  less  quantity  than  it  did  the  other  members :  this  would 
also  explain  tlie  continuance  of  tetanus  in  the  protected  limb  afler  it  had 
ceased  elsewhere. 


CARDIAC  SEDATIVES, 


173 


M»  QutttnanD  (Reuhert's  ArcJuv/Ur  Anafomie^  1806)  is  in  accord  with 
Kulliker  in  his  txpentnents^  for  he  s^tes  that^  Dotwithstmidiug  the  iirtery 
of  ft  limb  La  tied,  yet  spasms  occur  in  the  leg  during  the  cotivulBive  stage  of 
tettOria^potsoDbg :  of  course  the  "diffusion**  theory  would  apply  to  tbb  aa^ 
veil  as  to  the  ezperiiDeuts  of  KoHiker. 

Tht  only  conclusion  to.  ho  dniwn  from  the  evidence  seems  to  me  to  be  that 
il  |tf«eut  it  ia  uncertain  whether  verairia  does  or  doea  not  act  upon  tho 
QUitCMr  centres  of  the  cord, 

lo  regard  to  the  action  of  the  dnig  upon  the  sensitive  centres  of  the  cord, 
Oftr  knowledge  is  by  nu  means  perfect.  Anaesthesia  of  the  posterior  feet  was 
Qodeod  in  the  frogs  exporimciitod  upon  hy  Prevost  in  the  manner  dt^scrtbed ; 
titti  when  the  circulation  is  cut  off  from  the  feet  uf  a  frog,  loss  of  sensibility 
always  endues* 

Peripheral  Nervtim  System. — Tho  study  of  the  action  of  venitria  upon 
ibc  fieripheral  motor  apparatus  evidently  divides  itself  into  a  study  of  tho 
infliuoee  upon  the  miBicles  and  the  extreme  nerve^ndings  in  themi  and  upon 
tlie  ncrrc-trunks. 

TbLiro  can  he  no  doubt  that  voratria  finally  de«trop  the  contractile  power 
of  the  niU5tcle  itself,  so  that  it  fails  to  rcj?iHind  to  any  irritation  whatever, 
and  scKin,  becoming  stiffs  exhibits  tlie  acid  reaction  of  post-mortem  rigidity. 
Tbiia  fer  all  recent  observer*  are  in  accord ;  and  I  have  frequently  witnessed 
llie  same  phenomenon.  Ki»lliker  in  some  of  his  expcriuienta  Hoc.  cit)  noiei 
lluit  the  muscle  in  the  eai'ly  stage  of  vcratria-poisoning  responded  inordi- 
nately to  stimulL  The  study  of  this  phenomenon  has  been  especially  made 
by  Besold  and  Hiri  (  Untrrstwh.  Phtfuirtdtg.  Ijithomt.  Wiirzbvrr^^  L)  by  M. 
Prevoet,*  and  by  Row  bach  {Pjlilijers  Atchn\  xiii.  p.  Ol7j»  When  a  muscle 
during  the  couvulsiye  stage  of  voratria-poi^oning  is  momentarily  stimulated, 
inatead  of  the  usual  momentary  contraction  a  prolonged  tctaTiic  spa^m  resnlts 
aod  Usts  som e  seco  n  ils :  t  h  i?;  a pa.s m  is  i  n  d  u  ced  by  tb  c  si  t  <4  b  lest  i  n* i  ta  ti  o  n .  W  li  e  n 
m  nerra  is  irritated  repeatedly  within  a  s.hort  time^  the  tributary  muscle  lt>sefi 
tCa  power  of  entering  upon  a  ''^veratriii  contraction/*  but  if  left  quiet  for  a  time 
weoofTtm  itaelf.  There  is  therefore  in  veratria-pjisoning,  preceding  the  stage 
jf  muscular  pandysis,  a  stage  of  muscular  bypcr-excitability  To  thi.^  are  due 
no  doubt  in  great  part,  if  not  altogether,  the  amvulnions,  Ti  can  scarcely  \m 
donbied  that  it  is  the  result  of  an  action  not  up^n  the  nerve-en dinga,  but 
upon  the  soroolcmma  of  the  muscle,'!'     That  the  muscular  pandysLs  is  of 


*  QuoUd  bj  lliL9ci»niin* 

t  fivk  aod  Bfihm,  in  the  di^oratQ  paper  alrDadj  referred  to,  believe  tfaiit  they  jirurtt 
tluit  the  prolongfttioa  of  th^  inuitcutAr  coDtmctioni  in  rerfttria-poboDiQip  ia  due  to  a 
gTMklifr  iolpntitj  of  (ht  ch^mionl  procefiios  of  the  iiiuF«1e»,  and  not  to  a  di^lnj  of  the 
proeKM  ef  rettitution.,  A  diacaa^ion  of  tbit  point  would  inrolre  that  of  uiuRouliLr  pbysi- 
9i»gji  and  euLDut  b«  entered  tato  here.  Tbe  vrenJc  point  uf  tbo  urgiiuieDt  mudu  hy  Pick 
aoii  Bdhm  unkj^j  however,  be  puintt'd  out,  Uriiutitig  itl]  ihvir  AssvrteU  tucU,  it  in  perfect!/ 
|M»Milile  thfti  grcAtcr  intenftity  of  the  obcmicikl  pruecMCi  ia  aq  ttj^tetf  nut  »  cuute,  of  the 
^r»loa|;«d  ooolra  lions. 
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siinilar  nature  would  seem  to  be  proven  by  the  rapid  changes  which  take 
place  in  the  muscle  after  death,  and  by  the  fact,  noted  by  Guttmann  (^Retchert^t 
Archiv/Ur  Anatomie^  1866,  p.  498),  that  whilst  frogs  apparently  dead  from 
nerve-poisons  such  as  atropia,  strychnia,  and  curari  often  recover  themselves 
after  a  period  of  stupor,  those  poisoned  with  veratria  never  do. 

When  a  muscle  is  dead,  galvanization  of  the  nerve  of  course  elicits  no 
response ;  but  it  is  possible  that  a  substance  may  be  at  the  same  time  a  nerve- 
poison  and  a  muscle-poison.  Veratria  is  both  a  muscle-poison  and  a  nerve- 
poison.  Kblliker  denies  this,  but  the  experimental  evidence  brought  forward 
by  him  amounts  to  almost  nothing.  Outtmann  (Joe,  cit)  asserts  that  in  his 
experiments,  whenever  irritation  of  a  nerve  failed  to  elicit  a  response,  direct 
irritation  of  the  muscle  was  always  equally  unavailing.  Bezold  and  Hirt  (Joe, 
cit.)  experimented,  with  a  full  knowledge  of  Guttmann's  work,  with  small  and 
with  large  doses,  and  evidently  with  great  care.  They  found  (Joe,  cit,,  p.  90) 
that  when  a  tmall  dose  is  used  there  is  at  first  a  very  marked  increase  in  the 
irritability  both  of  the  nerve  and  of  the  muscle,  so  that,  whether  the  current 
be  applied  directly  to  the  muscle  or  indirectly  through  the  nerve,  contractions 
take  place  more  readily  than  normal.  After  a  time,  both  muscle  and  nerve 
lose  their  irritability,  so  that  no  contraction  follows  either  the  direct  or  the 
indirect  stimulation.  The  process  does  not  go  on  pari  passu  in  the  two 
organs.  The  irritability  increases  sooner  and  is  sooner  lost  in  the  nerve  than 
in  the  muscle,  so  that  there  is  a  time  when  galvanic  irritation  of  the  nerve 
fails  to  induce  contraction,  although  the  muscle  still  retains  its  functional 
power  and  reacts  instantly  to  direct  stimulation.  Moreover,  the  upper  or 
spinal  end  of  the  nerve  dies  first,  so  that  at  a  certain  stage  irritation  of  the 
nerve-trunk  close  to  its  origin  fails  to  induce  contraction  of  the  tributary 
muscle,  although  when  applied  lower  down  it  elicits  a  response.  This  im- 
portant observation  is  confirmed  by  Fick  and  Bbhm  (Arheiten  aus  dem 
Physiohg,  Lahorat,  der  Wurzburger  Ilochschule^  1873,  p.  147),  and  by  J. 
Ott  (^Toxicological  Studies,  Philada.,  1874),  and  would  seem  to  prove  that 
veratria  acts  directly  on  the  nerve-trunks.  Fick,  however,  affirms  that  under 
these  circumstances  he  has  frequently  proven  the  existence  of  the  normal 
muscular  galvanic  currents  in  the  seemingly  dead  nerve-trunks,  and  that 
therefore  it  is  only  the  peripheral  nerve-endings  which  are  attacked  by 
veratria.  But  it  is  difficult  to  reconcile  this  observation  of  Fick  with  some 
of  those  of  Bezold  and  Hirt.  At  present,  therefore,  it  must  be  considered 
undetermined  whether  it  is  the  nerve-endings  solely,  or  the  whole  peripheral 
nerves,  which  are  affected  by  veratria. 

As  already  stated,  the  action  of  veratria  upon  the  sensory  centres  is  doubt- 
ful ;  its  influence  upon  the  peripheral  sensitive  nerves  has  not,  that  I  am 
aware  of,  been  carefully  worked  out,  but  the  effects  of  its  local  application  to 
rli(!  human  skin  seemingly  show  that  it  first  strongly  excites  and  then  para* 
lyz(M  them. 

Circulation. — After  death  from  a  large  dose  of  veratria,  the  heart  is  soft, 
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dllatod,  full  ufblood^  and  incapable  of  responding  to  galvanisni ;  uc,  the  heartr 
muMcle  t»  dtmd.  According  to  Bezold  and  Hirt  {he.  ciV.),  after  a  smd)  dnse 
liiere  are  ijuickciiing  uf  iha  puke  and  ri^  of  the  blood -pressure,  which  Boun 
nsturu  to  iho  normiil  cundition  ;  whikt  imnieiliate  and  persistent  fall  in  the 
oumbor  of  the  heart-beat*'  and  in  the  arterial  pressure  follows  a  large  dose. 
If  die  vagi  be  divided  previous  to  the  poisoning,  a  large  dose  produces  a  tern- 
pumry  increaae  in  the  pulse ;  and  a  stimulaiion  of  the  distal  end  of  tho  cut 
tiervtti  hy  a  current  t-oo  slight  to  be  felt  in  the  unpoisoned  animal  retard** 
rery  markedly  the  beat.  Fix»m  these  facta  it  foUowsj  that  in  the  iininjurKd 
auitual,  after  poisoning  by  veratria,  there  b  an  inhibitory  retardutitm  of  the 
puke,  and  also  an  excitation  of  the  peripheral  ends  of  the  vjjgi.  That  it  is 
not  iiiei-ely  the  peripheral  inhibittiry  appanitun  which  is  affected  mvws  proved  by 
lajecttn^  the  alkaloid  into  the  carotid, — /.«?.,  into  the  inhibitory  centre, — when 
there  happened  an  instantaneous  ajid  retnarkable  retardation  of  tlie  hearts 
bsatf  which  could  only  have  been  ciiUJscd  by  excitation  of  the  inhibitory 
oeiitr«».  Iq  a  later  stage  of  the  poisoning  the  strongest  faradaie  currenta 
applied  to  the  pneumogastrics  fail  to  affect  the  heart.  It  is,  therefore, 
eTid«fUt  that  veratria  first  exalte  and  then  destroys  the  functional  activity  of 
the  par  Tag:um,  as  of  the  spinal  uerv^es. 

Aooordiug  to  the  reseurches  of  Prof.  S.  Ringer,  veratria  acts  directly  upon 
the  cardiae  muscle  m  it  does  upon  the  skeletal  muscles*  Kauh  excitation 
caas^es  in  the  veratrizcd  frog's  heart  a  prolonged  series  of  in€O'0rdiftnt<;d 
contractions;  therefore  a  lessened  regulation  with  an  increased  amount  of 
Ibroo-generation  (Archives  of  Med. ^  1882,  p.  21). 

When  the  heart  is  separated  from  the  nerve-centres  by  section  of  the  par 
*agum  and  of  the  spinal  oordj  Yeratria  produces,  according  to  Bezold  and  Hirt, 
at  first  increase  in  the  pulse  and  blood -pressure,  secondly,  lowering  of  both 
to  the  mtniuiuni ;  showing  that  it  exerts  upon  the  internal  heart-ganglia,  or 
npdn  the  hejirt-muscle,  its  peculiar  action  of  first  Btimuluting  and  allerwarda 
l^nilysmg  functional  activity. 

That  the  poison  has  a  similar  action  upon  the  vaso-motor  centres  seems 
prtihable  from  the  facts  noted  by  Behold  and  Hirt:  first,  that  injection  into 
ibc  carotid  after  section  of  the  pneumogustrics  causes  immediate  rise  of  the 
Uood-profivure ;  second,  if  the  mesenteric  arteries  have  been  previously  bared, 
ihtiy  ijan  be  seen  to  eon  tract.  This  excitation  is  followed  after  a  time  by 
foflo-motor  paralysb  and  dilatiUion  of  the  vessels. 

lCe4ptra(ion. — ^Bezold  and  Hirt  conclude,  from  the  fact  that  aft«r  section 
(bf  the  pneumogastrics  even  the  smidlest  doses  of  veratria  cause  retardation 
uf  the  respiration  without  previous  Increase,  that  the  alkaloid  depresses  im- 
mediately the  centre  of  respiration  In  the  medulla^  and  finally  kills  it 

TiiEHAPEUTio  Action. — The  study  of  the  physiological  action  of  vera- 
tria shows  that  m  rational  th crape u tic  use  must  be  limited.  As  a  heart- 
sedative,  it  ia  much  inferior  to  aconite  and  vcnttrum  viride,  for  obvious 
B,  and,  although  it  has  beeu  used  as  such,  it  has  not  achieved  much 
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reputation.  When  exhibited  in  full  doees  it  is  very  apt  to  give  rise  to 
exceedingly  disagreeable  secondary  symptoms,  and  has  no  advantage  over 
the  medicines  just  named.  Some  years  ago  it  was  employed  in  acute  rhevf 
matism,  having  been  recommended  by  Tumbull,  Bardsley,  Piedagnel,  Trous- 
neau,  and  others  ;  but  it  is  not  so  efficacious  in  this  disease  as  other  &r  less 
dangerous  remedies  by  which  it  has  been  superseded.  The  same  is  true  of 
Its  employment  in  dropsy;  and  I  know  of  no  condition  which  would  justify 
its  internal  use. 

Bardsley  originally  employed  it  in  neural^,  especially  when  arising  from 
cold.  He  used  it  both  internally  and  externally.  At  present  it  is  rarely 
employed  except  as  a  local  application.  My  own  success  with  it  has  not 
been  very  encouraging,  but  others  of  larger  experience  recommend  that  it 
be  rubbed  over  the  affected  nerves  in  rheumatic  neuralgia. 

As  an  external  stimulant  and  rubefacient  it  is  sometimes  used  with  good 
effect  in  narcotic  poisoning ;  also  in  various  spinal  troubles  as  an  irritant  ap* 
plied  to  the  spine,  and  to  the  skin  of  the  paralyzed  limbs,  to  aid  in  maintain- 
ing circulation  ;  but  all  these  indications  can,  I  think,  be  better  met  by  other 
taeans.  In  regard  to  the  dose  of  veratria  for  internal  use,  it  should  be  borne 
in  mind  that  one-sixteenth  of  a  grain  has  produced  the  most  alarming  symp- 
toms (Taylor,  Medical  Jurisprudence^  2d  edition,  London,  1873). 

An  ointment  ( Unguentum  Veratrinse — 1  to  26.5,  U.  S.)  and  an  olcnte 
{Oleatum  Veratrinm — 1  to  50,  U.S.)  are  officinal. 

AOONITUM.    U.S. 

The  Aconitum  Nnpellus,'*'  or  monkshood,  is  a  tall  perennial,  indigenous 
in  Europe,  and  caltivated  in  this  country  for  the  sake  of  its  spike  of  bine 
flowers.  The  leaves  are  three  or  foar  inches  in  diameter,  and  cut  almost  to 
the  base  into  three  to  seven  thrce-lobcd,  wedge-shaped  divisions. 

The  root,  which  is  the  only  officinal  portion,  is  from  three  to  four  inches 
long,  very  tapering,  about  three-quarters  of  an  inch  in  diameter  at  the  base. 
Its  taste  is  bitterish,  acrid,  and  after  a  little  while  benumbing,  giving  origin 
to  intense  tingling  of  the  lips  and  mouth.  It  is  to  be  distinguished  from 
horseradish  root,  with  which  it  has  been  fatally  confounded,  by  its  external 
brown  color  and  its  absence  of  odor  when  scraped.  The  whole  plant  is 
active  and  tastes  like  the  root. 

In  1833  Geiger  and  Hesse  discovered  in  aconite  an  alkaloid,  Aconitia^ 
which  is  undoubtedly  the  active  principle  of  the  drug.     This  alkaloid  is  now 

*  All  of  the  (ipccies  of  the  genus  Aoonitum  are  more  or  lesg  poisonous,  although  A. 
Kapollus  in  the  only  one  officinnl.  For  a  study  of  the  comparative  strength  of  the  variout 
aconites,  see  Schroff,  Journal  f  Mr  Pharmacod^namikf  1857,  p.  335.  He  arranges  thorn  as 
follows,  commencing  with  the  most  virulent:  A. /erox,  A.  Napel Ih»,  i^ith  its  varieties, 
neotnoutajiunif  tnuricuntf  and  variahiUf  A,  Cammarutny  A.  paniculatHnif  A.  Anthura,  The 
toxio  properties  of  the  A.  Anthora  were  very  weak.  Lycocttmin  is  the  alkaloid  of  A.  lyooo* 
tonnm.     For  a  physiological  study  of  it  by  Dr.  Ott,  see  Philad,  Med,  Timet,  vl.  p.  25. 
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tifficJnal.  As  prepared  accoTding  to  the  directions  of  the  U.  S.  Phannacopceia, 
it  is  a  yellowish-white  jK^wder  In  comincrcc  there  are  sevenil  varieties  of  it, 
ouidr  by  different  large  manufaeturera :  the  German  aconitia^  wliich  is  very 
iiopare,  and,  aceordiri^  to  niisemanD,  is  less  active  than  the  extract;  impiire 
E/itflUh  aeonitia  ;  and  the  Bo-called  EngU&h  acotntia,  prepared  by  MorsoD 
bud  anid  tu  be  chemically  pure.     The  latter  is  a  grayiish  p«:)wder,* 

DuquesDcl  (OompteS'RaidugjVot  Ixxiii.,  1864)  first  obtained  the  aconitia 
in  the  form  of  colorless,  rhombic,  tubular  crystals,  soluble  in  alcohol^  beDziDe, 
ether,  and  cjctromely  so  in  cblorofurin,  very  slightly  soluble  in  water,  insolublo 
in  glycerine. 

The  salts  of  aconite  are  soluble,  and  from  their  solution  the  alkaloid  is  pre- 
cipitated by  atkaliea  in  an  amoqjhoiis  stjite.  That  aconitia  is  the  only  active 
priueiplfi  of  the  root  would  seem  to  follow  from  the  experimenta  of  Hottot 
(Journal  de  Pk^Hiologie^  18t>4). 

PBYSiaLooiCAL  AcTiON. — When  applied  to  a  raw  surface,  or  to  the  akin, 
looDlte,  or  its  alkaJoid  aconitia,  act^  ua  a  local  irritiint  and  narcotic,  soon  pro- 
ducing numbness,  with  tinghnj^,  which  may  persist  for  a  long  time.  When 
giTea  in  safficient  dose  internally,  it  is  a  violent  poison,  acting,  so  far  as  ia 
known,  similarly  upon  all  animals. 

If  the  dose  be  large,  dirnth  may  be  almost  immediate,  and,  if  the  alkaloid 
be  given  hypodermically,  may  occur  in  less  than  a  minute.  In  such  cases 
I  he  rcduJt  is  apparently  due  to  sudden  panilysis  of  the  heart-muscle, 

After  moderate  toxic  dc»se3,  the  prominent  spnptonia  aj-e  p^reat  disturbance 

of  the  respiration,  muscular  we^ikneas,  vaseular  depression,  and  finally  death, 

with  or  without  convulisions.     As  I  have  seen  the  rabbit  afler  the  injection 

I  of  ono-sixth  or  one-c^uarter  grain  of  Morson's  pure  aconitia,  the  animal  com- 

[  fiiences  to  jump  vertically  in  a  very  peculiar  manner^  and  often  to  sw|ueal  pite- 

loudly.    The  jumping  soon  grows  less  and  less  pc»werful,  and  finally  is  replaced 

j  bj  severe  convulsions,  during  which  the  animal  often  lies  prostrate  ou  ltd  side* 

In  the  dog,  however,  the  muscles  have  remained  without  a  quiver  during  all 

*  In  1357,  ItUbMhmiLnn  aonooiiCQd  tb«  presence  \n  mmnto  qunntirj  of  a  fe<^ond  Alka- 
loid in  the  root  of  A«»aitum  Napellui,— A'«/»e/6>ia,  ScbroflF*  {JitHrnTd  pir  Phatmac*nig* 
mnmikf  t.  .1)  ootitd  find  no  esuetitial  i]ifr«rcnofl  betw^'eti  iU  itirlion  iind  that  of  German 
ieonitia.  T.  and  11,  Smith,  of  Kdin^^urgb,  have  found  a  third  non  poi»onotii  alkaloid, 
de**i**ffa,  whiob  thcv  thmk  to  hn  prtitmlilj  idoniica)  wiLh  narcoiinn;  ixnd  FVixck^ger  asserts 
^at  iber«  are  four  lilkaloidi  conttiincd  in  the  genus  Aeoititnm,  nnmdy,  ArouitiOf  Ptttd* 
meoMitin^f  Xapi^tlina,  and  Cystoma  {Stfdfuhnm  Yeitr-Hnok^  ISfll)  and  1870).  Itoceotlj  Dr. 
C.  A.  Wright  huK  fiiimd  that  there  arti  thrm?  iilkdhfUlj  fn  Aconitum  Napeltui,  ory^tallisable 
$oiiitia,  a  nrarlj  in<»rt  b»flc»/>iVrrt  acnnftm,  aod  a  thin!  iilkalfud,  iticapiiblc  of  ery»taUUing 

I  nr  farming  erjrMiallt talkie  mlt,  wbtcrb  is  snld  tu  frm^uoDttj  form  the  bulk  uf  cummorriaJ 

I  •edDjUa. 


*  Ff»fn  wh'it  SrhMir  my*  iit«onl  the  niAtctial  b«  luad  In  his  cxp«iim«iits,  It  Is  SYldsiil  that  ht  bad 
bD  pruul  iUnI  It  VMS  jr<»niilitt«  nuiH^ltlna. 
i  StOtm  attd  Kw^m  Unv<     1         '   .;< aHy  ittidf'oil  tb«  alkalrvlrl  of  Aoonltuin  fi^ros  under  thu  njims of 
uriil  Unnil  El  ii«tHc'^'ii  il*  Actrfui  rtnd  (but  ofsroiitiiA  to  h^n  on^'  uf  •h'grcw,  rtol 

iJua  i  it  »,.•  U...  nr.M  ^y-o  {Archiv/ar  Expfrim.  PatfioU>ffie  Mitd  Pharmak.^  Bd,  I.,  ItfT'J^ 
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Stages  of  ilte  poisoning ;  in  the  hoi^e  Hurlj  hii§  noticed  eonvnlsions  (S^. 
Thoit.  Ilfjsp.  Rt'porh^  v*)»  The  convulsions  are  an  inconstant  symptom,  de- 
pendent upon  peculiarities  of  the  individual  or  species,  as  well  us  upon  the 
nuiomit  injected.  Dilulatiuri  id"  the  pupil  very  tretjuently  cm^cuhs,  if  it  be 
not  indeed  a  constant  phenomenon. 

Tlic  symptoms  which  ai-e  induced  by  smal]  thcrapcutio  doses  of  aconite  in 
man  aru  reduction  of  the  force  and  frequency  of  the  circulation,  a  sonse  of 
miLseular  inertia  and  weakness,  and  a  slight  tingling  lu  the  extremities  or  in 
the  lip£$.  If  the  dose  administered  be  large,  all  these  symptoms  are  mtenn- 
fied;  the  muscular  weakness  is  extreme;  the  tingling  is  felt  all  over  tbe 
body;  the  pulse  is  feeble,  and  reduced  to  thirty  or  forty  per  minute;  tJie 
respirations  are  diminished ;  giddiness  and  disordered  vision  may  be  maai- 
fested,  espeeially  when  the  erect  posture  is  assumed.  After  three  or  four 
hours  these  symptoms  gradually  eubside. 

When  a  poisonous  dose  has  been  ingested,  the  first  thing  noticed  in  most 
cases  is  a  burning  or  tiugling  in  the  throat  or  in  the  extremities,  soon  spread- 
ing over  the  whole  body.  The  pulse  rapidly  falls  in  frequency,  and  in  a  very 
little  time  becomes  exceedingly  weak,  intermittent,  irregular,  and  finally  im- 
perceptible; the  muscular  strength  is  greatly  reduced,  and  sometimes  almoet 
entirely  gone ;  the  respirations  are  shallow,  feeble,  irregular,  and  infrequent ; 
the  general  sensibility  is  very  much  benumbed,  so  that  marked  anaesthesia  of 
the  surface  is  present;  the  skin  is  bedewed  with  a  cold  sweat;  the  counte- 
nance is  anxious,  sunken,  livid,  and  the  eyes  are  often  protruded,  or  are  even 
gpoken  of  as  glaring;  the  pupil  is  genei-ally  dilated,  but  when  there  are  no 
convulsions  may  be  contracted ;  gastric  buining  is  sometimes  complained  of, 
and  severe  vomiting  may  be  present,  but  the  stomach  is  not  rarely  retentive. 
The  intellect  generally  remains  unaffected  until  very  near  the  close,  sometimes 
to  the  very  moment  of  death.*  In  the  collapse  of  the  latter  stages  of  aconite- 
poisoning  the  special  senses  may  be  lost,  especially  Uie  sight.  The  voice  is 
veiy  generally  extinguished.  Convulsions  occur  in  some  cases,  not  in  others ; 
and  certainly  in  some  instances,  if  not  always,  the  patient  is  unoonscious  during 
their  continuance.  Diplopia,  or  other  disorder  of  vision,  has  been  noted 
in  some  eases.  Death  may  occur  suddenly,  especially  direcH^  after  some 
exertion  on  the  part  of  the  patient,  from  syncope. 

The  symptoms*  which  aconite  prod  aces  in  man  and  in  the  lower  anio 
are  so  entirely  identical  that  the  conclusions  arrived  at  in  regard  to  the  lati 
may  be  accepted  without  reserve  as  applicable  to  the  former. 

Orculadon. — The  action  of  aconite  upon  the  circulation  is  very  decided. 
According  to  Dr.  Acliscliammow  (^Reicliei-t^g  Archiv^  1866,  p.  255),  in  the 
frog  a  moderate  toxic  dose  of  aconitia  produces  at  first  a  reduction  in  the 
number  of  the  heart's  pulsations,  then  an  increase  in  the  rapidity  of  its  action, 
with  very  evident  loss  of  power,  and  finally  irregular  systolic  movenjentiL,  with 


CARDIAC  SEDATIVES. 


179 


very  loog  intervening  pauses  ending  in  diastolic  arresL  Dr.  Rudolf  Boh  in 
BJid  L.  Wortmann  (Arbeiten  awJ  fiem  IVn/molfig.  Laborat.  der  Wiirzburfffr 
MGchschuh^  1873)  liave  substantliillv  conGiTued  tliose  observationB. 

Id  ike  Ligbcr  animuli^  the  exhtbition  of  aconite  in  mifficicnt  doses  yields 

lilajf  results.     In  the  doj?  and  Ciit  (Bohm  and  Wartmann,  and  m}^  own  ei- 

^pcrimcDts)  there  is  a  stoafly  sinkinj^  of  the  arterial  pressure;  in  the  rabbit, 

ftccordlng  to  B«>hni  and  Wartniann,  tliis  full  m  preceded  by  a  brief  rise.   The 

fato  of  the  heart  a  pulsations  also  undergoes  reduction,  and  there  is  finally 

dttstolic  arrest  in  these  and  other  mammals. 

The  method  by  which  tbo  aconite  influences  the  heart  \b  not  certainly 
•ettleii.  Aocording  to  the  experiments  both  of  Bobm  and  of  Wartmann,  it 
produces  a  gradual  paraJysia  of  the  peripheral  vagi,  a  constant  increase  of 
the  tfitensity  of  a  galvanic  stimulation  of  the  pneunaogastrio  nerves  being 
rec|utred  to  influence  the  heart  as  the  poisoning  deepens,  until  finally  the 
ra^  entirely  refuse  to  transmit  any  inhibitory  impulse. 

In  a  isingle  experiment,  Auhscharuinow  (p.  272)  found  that  after  section 
of  the  vagi  in  the  early  stage  of  aeonito-poisoning  there  was  an  immediate 
rise  botli  in  the  number  of  the  cardiac  pu!:<utions  and  in  the  arterial  pressure. 
From  theae  data  he  argues  that  the  Blowing  of  the  pulse  during  the  early 
stage  of  ocunite-poisoning  is  duo  to  stiinnlation  of  the  inhibitory  centres  in 
the  medulLi  oblongata.    Biihm  and  Wartmaiin  (loc.  cit.,  p,  2C(»)  repudiate  this 
ooQclnsion,  becauBe,  according  to  their  experience,  the  phenomena  of  aconite- 
poiflODing  occur  in  the  usual  manner  allcr  section  of  the  vagi,  or  in  atropised 
aniniiJft.     It  is  evident  that  there  is  no  necessary  contradiction  in  the  asserted 
Ikcts  of  these  observers,  lu  it  is  posssible  that  the  Flowing  of  the  pulse  may  be 
doe  to  two  immediate  canses,  one  having  it«  seat  io  the  medulla  oblon^ata^ 
the  other  in  the  heait.     Although  i\m  explanation  cannot  be  considered 
proven,  it  is  probably  correct.      Prof  Phijrjie  confirms  the  ilatement  of 
Bdhio  and  Wartmann,  ihiit  aconitine  finally  iinralyzes  the  periplieral  vaj^us^ 
whilst  Ivcwju  agrees  with  Achscharumow  that  tliere  is  a  primary  rise  of  the 
pube  when  aconttia  is  given  after  section  of  tlie  vagi^  but  states  that  this 
rise  is  of  very  brief  duration  and  b  soon  followed  by  the  usual  reduction 
(^Pratfcr  Virrteljcihrs.^  Bd.  cxxxi.).      It  is  very  certain  that  aconitia  also 
influences  directly  the  heart  or  its  contained  ganglia*  for  Ach.schariimow 
(i€te,  eit.^  p.  262)  has  found  that  it  acts  upon  the  frog^s  heart  removed  from 
the  b<xJy,  and  Li^eois  and  Ilottot  (Juumai  de  Phyaiolo^t'e,  p.  520,  18fil) 
have  observed  the  ordinHry  cardiac  pltenoniena  of  aconite-poi^oninj*  pro- 
duced by  the  alkaloid  placed  directly  upon  the  vi«tcus.     BlVhm  and  Wart- 
mann  have  ulso  noted  that  tn  aconite-poiHoiiini;  the  furce  of  the  individual 
beat  is  lessened.     Ailer  death  the  cardiac  muscle  fails  entirely  to  respond 
to  gnilvaiijc  trritation,  its  contractility  betog  lost.^ 


•  Oppoitd  to  mil  thtfl  ovirU^nco  nrp  the  extr»orditmry  and  nt  present  inesi^nciibte  ^tAta- 
m^Dtt  'tff  Iftintcr  Mfickentiti  ^Pravtlltonrf,  xxh  10U),  Ihmt  JutonUia  has  ao  eOeot  upnn  the 
ki«ri,  an<l  if  )i|i|ilie<i  dircclly  to  it  ituea  aut  ^criuu^l^  atTect  iu  jmUuLiuna. 
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Our  knowledge  of  the  action  of  aconitia  upon  the  va&o-motor  nerves  is 
not  complete.  Achscharumow,  Dr.  F.  B.  Nunneley  (/Voc  Royal  Society, 
p.  46, 1870),  and  still  more  recently  Dr.  Mackenzie,  have  studied  with  the 
microscope  the  influence  of  injections  of  aconitia  upon  the  vessels  of  the 
frog's  web,  but  have  been  unable  to  detect  any  alteration  of  their  calibre. 
The  first  observer  has  also  found  that  afler  division  of  the  sympathetic  iu 
the  neck,  galvanization  of  the  peripheral  end  produces  the  usual  phenomena, 
even  in  the  most  advanced  stages  of  aconite-poisoning.  These  facts  indicate 
very  strongly  that  aconite  does  not  affect  the  vaso-motor  nerves,  and  this 
indication  is  confirmed  by  the  experiments  of  Bohm  and  Wartmann,  who 
found  that  when  in  aconite-poisoning  a  galvanic  current  was  applied  to  the 
vaso-motor  centres  in  the  medulla,  an  immediate  rise  of  arterial  pressure 
took  place.  As  stimulation  of  a  sensitive  nerve  produced  at  such  time  no 
rise  of  arterial  pressure,  the  conclusion  would  appear  to  be  logical  that 
aconitia,  whilst  not  affecting  the  efferent  vasomotor  nerves  or  the  vaso-motor 
centres,  destroys  the  conducting  power  either  of  the  afferent  nerves  or  of  the 
cord,  so  that  in  an  animal  under  its  influence  no  impulse  can  be  transmitted 
from  the  periphery  to  the  vaso-motor  centres  in  the  medulla. 

Nervous  System, — Such  diverse  experimental  results  have  been  reached 
by  different  investigators  that  it  is  very  difficult  to  draw  any  positive  con- 
clusion from  the  evidence.  Achscharumow  concludes  that  the  paralysis  and 
loss  of  reflex  activity  induced  depend  upon  the  destruction  of  the  conducting 
power  of  the  peripheral  motor  nerves,  because  he  has  found  that  when  a  frog 
is  poisoned  after  the  abdominal  aorta  has  been  tied,  reflex  and  voluntary 
activity  is  preserved  in  the  hind  legs  long  afler  it  has  been  lost  in  the  ante- 
rior portion  of  the  body ;  and,  at  the  same  time,  whilst  the  brachial  nerves, 
as  tested  by  galvanic  stimulation,  have  lost  their  power  of  transmitting 
impulses,  the  protected  ischiadic  nerves  have  preserved  their  functional 
ability.  The  very  recent  experiments  of  Prof  P.  C.  Plugge  (  Virchotcs 
Arcliiv,  Bd.  Ixxxvii.  p.  410)  confirm  these  experiments  of  Achscharumow, 
showing,  however,  that  it  is  the  peripheral  ends  of  the  motor  nerves  which 
are  affected,  since,  when  in  the  frog's  leg  the  lower  portion  had  been  pro- 
tected from  the  poison,  galvanization  of  the  nerve-trunk  a  considerable  dis- 
tance above  the  point  of  protection  caused  response  in  the  tributary  muscles. 
This  concurrence  of  testimony  would  seem  to  prove  that  aconitine  paralyzes 
tJie  pei'iplieral  motor  nerves.  The  testimony,  however,  to  the  contrary  of 
this  is  strong.  Bohm  and  Wartmann  in  many  experiments  with  Merck *s 
aconitia  found  that  both  the  nerves  and  muscles  in  poisoned  animals  preserve 
their  normal  excitability  until  death ;  they  also  determined  that  tying  all 
the  structures  of  a  limb  except  its  nerve  did  not  prevent  the  usual  develop- 
ment of  paralysis  when  the  poison  was  exhibited.  In  the  elaborate  research 
of  Lieireois  and  Ilottot,  to  be  spoken  of  in  detail  directly,  when  all  volun- 
tary reflex  actions  were  lost,  the  motor  nerves  and  muscles  were  still  found 
excitable.     Mackenzie  and  A.  Guillaud  {Arch,  de  Physiol,,  1875)  also  bear 
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testimony  to  ihe  samo  effect.  The  explanation  of  this  conflict  of  teslimony 
i»  not  to  be  fuund,  as  ha«  been  suggested  by  C.  Ewera  (Arch.  Exper,  Path. 
«,  I^harm,,  L  1873),  in  the  use  of  different  species  of  frogs,  because  Plugge 
eioplojed  various  speciei^j  nor  is  it  in  the  eiiipluyment  of  different  cura- 
mercial  aconitiai*,  bec;iuse  Plugge  experimonted  with  ull  the  varieties^  and 
foiidd  them  to  vary  in  power,  but  not  in  ([tiality  of  action.  Those  observers 
wbo  huve  found  leiist  influence  upon  die  luotar  nerves  ackriowled»i;e  sume 
tii^hi  effect,  and  that  when  aconitine  is  Iroypbt  in  contact  with  an  exposed 
nerve  it  rapidly  destroys  its  functional  activity;  also  that  after  death  in  the 
Kcoijittz^  frog  the  nmtor  nerves  lose  their  irriti\hiliry  more  rapidly  thun 
Donual  (Lit^geois  and  Hottot,  GuiMaud,  8.  Rin^^orand  11.  Murrell).  Furlher, 
it  ha&  been  noted  that  when  in  frogs  the  convuyoas  are  very  tievere  the 
motor  nerves  seem  temjiorarily  to  lose  their  functional  power  from  cxhuus- 
titin  (Maekeniie).  Mackenzie  afErros  {Practlt loner ^  xx.  \M)  that  aconitiii 
has  a  primary  stimulant  effect  upon  the  motor  nerve,  ant  1  cnuses  at  tirst  a 
dkttnct  augmentation  in  the  irritabUity  both  of  nerve  and  of  muscle. 

According  to  Dr  Li^geois  and  M,  Hottot  (he.  cit,^  p.  533)^  in  aeonite- 
poisoniog  loss  of  sensibility  occurs  in  the  frog's  legs  siinultaneously  with  or 
cren  before  the  disturbances  of  respiration,  and  long  before  the  power  of 
Tolunlary  motion  is  lost,  and  even  when  the  reflex  activity  is  intact.  This 
sensory  paralysis,  according  to  the  experiments  of  the  French  invcsligatora 
just  quoted,  first  appears  in  the  hind  legs  of  a  frog  poisoned  witli  aconitia, 
and  has  not  its  primary  seat  either  in  the  peripheral  nerves  or  in  the  spinal 
eord»  for  it  was  found  that  tying  the  aorta  close  to  its  uhdoiuinal  bifurcation^ 
io  as  to  prevent  access  of  the  blood — re.,  of  the  poison — to  tJje  posterior 
oeires,  did  not  affect  the  development  of  the  anicsihesia;  furtlier,  that  closing 
tbe  artery  nearer  its  origin  in  such  a  way  as  to  shut  off  the  circulation  to  the 
oonl  and  spinal  nerves,  but  to  i\llow  the  passage  of  the  blood  to  the  cere* 
biTUO,  did  not  cause  sensory  paralysis  to  come  on  more  slowly  than  is  normal 
in  poiMining  by  aconite. 

Of  course  it  is  possible  for  the  peripheral  ends  of  the  sensory  nerves  to  be 
pandyxed  either  at  the  same  time  that  the  perceptive  centre  is,  or  aflerwards; 
ftnd  of  course,  tlie  centre  being  paralyzed,  it  becomes  very  difficult  to  deter- 
mine whether  the  periphery  is  or  is  not  affected.  Li^geo'is  and  Hottot  assert 
thnt  this  paralysis  of  the  centre  occurs  before  any  serious  iuiplicatiou  of  the 
peripljeric  nerves,  because  after  aconitio  anajsthesia  had  been  produced 
atr)'ehnia  was  able  to  induce  tetanus;  aflerwards^  however,  the  extreme 
peripheric  nerves  became  affected,  so  that  irritation  of  the  skin  in  the 
doubly- poisoned  frog  would  not  provoke  con\HilsionB,  even  at  a  time  when 
irritation  of  the  trunk  of  a  nerve  would  produce  general  reflex  motor  dis- 
turbance. At  last  galvanization  of  the  nerve-trunk  itself  failed  to  induce 
resfionse.  From  these  facta  Li<?geom  and  Hottot  deduce — very  logically,  I 
think  —  tlie  conclusion  that  aconite  induces  ancesthesia  by  paralyring,  first, 
the  perceptive  centres;  secondly,  the  peripheral  extremities  of  the  norvesj 
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thirdlj)  the  nerre-tninks  theiuaclves.  The  obtetrers  alluded  to  also  ooii- 
firmed  this  eoucluaiou  by  other  experiments  than  those  already  noticed.  They 
found  that  akhout^h  aconitia  applied  directly  to  a  nerve-trunk  paralyzes  ita 
BenBihility^  yet  when  the  yeius  of  a  frog's  1^  are  tied  and  the  alkidoid  m- 
jeeted  into  the  artery  lind  allowed  to  permeate  the  tissues  of  the  leg,  the  akin 
loses  its  sensibility  long  before  tlie  Tjerve  is  affected- 

In  regard  to  motion,  Liegeois  and  Hottot  found  that  in  a  certain  stage  of 
aconite-puisoning  the  frog  lies  with  his  limbs  extended,  relaxed,  and  perfectly 
panilyzcil,  and  yet  is  capable  of  executing  vigorous  voluntary  movemeiita  and 
evinces  nearly  normaJ  reflex  activity.  Tliey  attribute  this  condition  of  ap- 
parent but  not  real  motor  paralysis  to  loss  of  Bensibility  from  paralysis  of  the 
perceptive  centre,  as  the  unpoisoned  frog  evinces  the  same  phenomena  aAer 
division  of  a)l  the  posterior  spinal  roots.  After  a  time  the  reflex  activity  is 
also  lost,  the  power  of  voluntary  movement  remaining.  Li<!'*geois  and  Hottot 
believe  that  this  loss  of  reflex  mitivity  is  spinal ;  but  in  their  experiments 
upon  the  conjoint  action  of  aconite  and  strychnia  it  wjv?  found  that  at  u  eer- 
tain  stage,  when  no  amount  of  irritation  of  a  nerve  would  induce  convulsions, 
a  slight  direct  irritation  of  the  cord  would  cause  violent  strychnic  spusnii^L 
This  would  seem  to  show  that  at  least  the  earliegt  abolition  of  the  reflex 
activity  was  dun  t-t)  paralysis  of  the  afferent  nerv^e-fibres. 

In  some  particulars  the  researches  of  Ltegeuls  and  Hottot  have  been 
confirmed  by  the  later  studies  of  l)r.  George  Hunter  I^Iuckenzie  (Loiulon 
iVactitioner^  XX.  p.  100)»  The  pe^si^!tence  of  voluntary  movement  after 
abolition  of  reflex  actions,  which  was  flrst  noted  by  Bohoi  and  Wartmann, 
and  afterwards  by  Lit^geois  and  Hottot,  as  well  ws  by  Mackenzie,  proves  that 
at  a  certain  stage  of  the  poisoning,  whibt  the  motor  peithway  from  the  brain 
along  the  anterior  columns  und  the  efferent  nerves  is  open,  either  the  sensory 
nerves  or  the  receptive  centres  of  tlie  cord  are  parulysted.  The  experiments 
of  Li^geoLs  and  Hottot  upon  the  joint  action  of  aoouitia  and  strychnia  are 
also  accordant  with  those  of  Mackenzie,  for  that  observer  found  that  when 
a  nerve  was  protected  from  the  poison  by  tying  its  supplying  artery,  irrita* 
tion  of  it  caused  reflex  actions  when  the  remainder  of  the  frog's  periphery 
was  insensible ;  also  that  there  is  a  st«ge  of  poisoning  in  which  irritation 
of  the  extreme  peripheral  nerves  fails  to  induce  reflex  moveniouts,  although 
such  movements  are  called  out  by  irritation  of  tlie  sensory  nerve-trunk  ; 
later  irritatiun  of  the  trunk  was  piwerless,  whilst  irritation  of  the  posterior 
columns  of  the  cord  still  produced  wide-sprestd  movements.  It  must  there- 
fore be  considered  proven  thiit  aconite  pttra/i/::es  the  semmy  nervfSj  cot¥^ 
mencing  al  their  peripheral  emit ngif^  and  tbat  the  loss  of  reflex  activity  is  due, 
at  least  in  great  part,  to  such  cause. 

Thoapp;in?nt  contradiction  between  those  investigators  who  have  reached 
the  conclusion  just  giveo  and  those  who  have  found  ihe  motor  nerves 
ospeeially  affected  (see  p.  178)  can,  it  seems  to  me,  be  reconciled  only  by 
the  theory  that  aconttlne  acts  upon  the  peripheral  ends  both  of  tensorf/  and 


CARDIAC  SEDATIVES. 


183 


of  moior  nerves  ;  wKich  nerve  is  raoat  severely  affected  may  poe^iblj  tlepeod 
upon  the  siao  of  Ihe  dose  employed,  or,  more  probably^  upon  the  pbyt^icul 
ocmdltiou  of  the  frog»  The  excesnive  uutubut^sa  and  tinjiliiifr  of  the  local 
ftud  gencrul  action  of  aconitiDC  upon  m^ni  iadicatc  that  m  the  kifihcr 
aaumait  it  e^peciaU^  affecfa  the  sensory  nerve  endings. 

The  eupposed  action  of  iieonitia  upon  a  higher  perceptive  centre  is  at 
pjrCBent  very  doubtful.  S*  Hinger  and  11.  Murrell  (Journal  of  Physlohtfif^ 
i-,  Noa  4  and  5)  deny  the  accuracy  of  the  delicate  experiments  of  Ll6geois 
and  Hottot.  Curiously  enough,  Drs.  Hiuger  and  T^Iurrell,  whilst  doubting 
tlie  experimeuis  of  Li^'geoit^  and  Hottot,  accept  the  concluslous  founded  upon 
these  assorted  erroneous  experiment!*,  see  mi  ugly  becuui?e  I  hey  themselves 
have  found  that  aeonitia  causes  aboliiion  of  reflex  action  more  ntfiidly  in 
brainless  than  in  normal  frogs.  It  is  evident  that  even  if  this  were  invariably 
tho  case  it  would  in  no  way  prove  the  eonclusions  of  Li^geois  and  Iluttot. 
Further,  the  experiments  on  brainless  frogs  were  only  three  in  number,  and 
i&  is  perfectly  possible  that  the  rapid  reflex  palsy  was  simply  the  result  of 
butmchian  idiosyncnisie?.  The  only  safe  conolusion  on  the  evidence  is  that 
the  evidence  dtjes  not  warrant  any  conclusion. 

It  is  evident  that  we  hiive  not  exaet  knowledge  as  to  how  aconite  aflft^ctg 
the  nerve-centres/  but  the  nervous  phenomena  of  aconite-poisoning  seem 
to  ine  explainable  by  the  action  of  the  drug  upon  the  sensitive  and  motor 
BTves. 

Respiration, — The  action  of  aconite  upon  the  respiration  is  very  decided. 
In  mammals  the  respirations,  under  the  influence  of  the  drug,  are  slow,  with 
i  prokmgcd  expiration  following  immediately  upon  the  inspiration,  A  fter  the 
cpiration  there  is  a  long  puu^e.  The  whole  breathing  cycle  resembles  very 
much  ihiit  occurring  after  section  of  the  vagi ;  and,  like  the  alteration  in 
lithbg  after  this  section,  seems  to  be  due  at  least  in  part  to  paralysis  of 


*  Experintt-ntj^  by  MAckonzl^i  on  frogfl  hiive  jtolded  apparently  contrary  rentitU  to  ihoso 
of  Bdbu)  nud  WftfUurtnn  a*  to  iho  olfeoit  arremo^Al  of  tlui  intluenco  uf  Setschcrmw's  eentr« 
apo<i  the  ol>^l  in  Jw^uoiUxeNii  froga.  The  flifTorenoe  prolmbfy  depends  upon  difference  in  th« 
tliiMMi  «uip1t»yod*  Ilohm  nod  WurtiMuiiit  UihUnotly  ^Lutc  thiil  when  minute  doKi''4»  of  iicouttiii 
mro  ciiipJf'jcd  there  ij  n  priintiry  pcri^id  of  cxcitcnii^nt  of  Lh«  ^ipiiiui  ceutrci*.  Mjivki'Usiiv 
h%m  found  tli<it  [he  (H»nvttl«ii»ns  whiuli  urc  i^o  j«tivare  in  iVog^t  nfter  flujail  i|iiikiUittL«.s  ul  iicctiiitv 
mr«  cLt«;fly  «if  »pin)il  uri^in,  but  that  the  perif>hcra1  niat^r  np|Jitratiifl  shares  tbe  HituiuUtiun 
utth  ihc  •piii*l  motor  triw:t.  M.  (jui]Uu>l  {he.  cit.,  p*  7(U<j  iilso  iittirMsf  thi»  priuiiary  stimu- 
tani  »pinal  a^aitm.  If  it  ext^t  iit  nil  in  niummal?!,  it  U  in  Iheni  ouutptctvly  mii^keJ,  Tho 
eontuUiofii!  **>cn  in  lujoijite-jwi^oniug  in  mvae  inanimnlw  lire  tofebrnl,  not  spinal,  us  I  hiive 
eiponuivntivDy  detcnuiuod  thtO  tliey  d»  not  oeeor  in  tboM  portloas  of  the  body  eeparated 
by  flpiu»t  ^t.'ction  fttiin  oercbriil  intliienco. 

As  Biihm  &jtd  Wartiiinnn  found  tbnt  the  roflex  activity  vrtit  lo«t  more  rapidly  than  tlie 
P'lwer  of  vohintJvry  movement,  and  thtit  no  increase  of  rcflcJt  jiotivity  occurii  in  the  aco- 
nilixed  tn>^  vrUtiu  ihe  curd  i^i  eut  «o  m  to  rek*u«e  it  frum'tlie  infftienou  of  Set^chenow's 
f«lleit  inhibitory  ecotrcs,  they  draw  the  wncluMion  Xh&i  the  acoukia  Hi^t  deprersc*  tbe 
nflvv  mftlvity  of  the  Meni^ittve  ifptnnl  centres  aud  afterwartJU  Chat  of  the  motor  fpinnl 
9ailr««i»  tntil  Iho  cord  i»  completely  parnlyicd. 
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eensorj  or  afferent  fibres.  The  koown  influence  of  aconite  opon  the  periph- 
eral afferent  nerres  in  general  suggests  that  the  poison  di«tur^>s  respiration 
by  paralyzing  the  peripheral  afferent  fibres  of  the  vagi.  Mackenzie  states 
that  in  the  aconiiiied  animal  section  of  the  vagi  produces  no  effect  on  the 
respiration;  and  Bolim  and  Wartmann  (p.  127)  affirm  that  aconite  produces 
its  usual  effect  after  division  of  the  nerves.  It  ia  plain  that  even  if  the 
aconite  does  paralyze  the  peripheral  afferent  vagi,  it  must  also  act  upon  the 
respiratory  centres^  since  arrest  of  respiration  could  not  be  caused  by  afferent 
palsy*  As  the  arrest  occurs  tu  tlie  frog  be  lore  the  motor  nerves  are  affected 
by  the  poison »  Ll^geois  and  Hottot  believe  that  the  disturbance  is  centric; 
and  I  think  there  can  be  no  doubt  that  aconite  h  a  direct  drpteuani  and 
pandf/sant  of  the  refplratory  centres. 

Close  studies  of  the  action  of  aconite  upon  the  temperature  in  bcalthare 
wantim^'.     Achscliarumow  ftmnd  in  fatal  poisoning  a  fall  of  about  3^  C.* 

Therapeutics. — Our  knowledge  of  the  physiologicaJ  action  of  aconite, 
although  imperfect,  is  Bufficient  to  show  that  there  are  only  two  or  three 
indications  to  meet  which  the  drug  may  be  used. 

The  first  of  these  is  to  lower  arterial  action^  and  often,  with  it,  excess 
of  temperature.  For  this  purpose  aconite  is  very  valuable.  I  have  never 
used  it  in  those  cases,  such  as  pnetimtmia^  in  which  a  sudden  and  very 
powerful  effect  is  desired,  simply  because  veratrum  viride  seemed  to  me  safer, 
more  readily  controlled,  and  et|Ually  effective.  Aconite  may,  howeveTj  be 
used  with  ver}^  good  results  in  these  cases^  and  especially  in  such  diseases 
as  pen'ttmiti^j  in  which  it  is  very  important  to  avoid  vomiting.  My  own 
experience  with  ic  has  been  in  fevers  of  a  sthenic  type  not  dependent  upon 
flo  de6p-seat«d  a  cause  (as  an  example  may  be  mentioned  the  febrile  move- 
ments of  severe,  acute  inumidar  rheumatism) ^  and  in  the  ephemera  or  irri- 
tative fevers  of  childhood  :  in  Buch  cases  its  influence  for  good  is  often  very 
decided.  In  the  early  stages  of  scarlet  fever  and  other  exanthemata^  when 
not  decidedly  adynamic  in  type^  it  is  very  usefuL  In  the  reflex  fever  which 
sometimes  follows  the  passage  of  the  catheter  or  bougie  (the  eo-called  urethral 
fever)  it  is  very  effideot.| 

In  some  cases  of  hypertrophic  of  (M  hearty  when  the  valves  are  perfect,  or 


*  MM,  <irt'bivnl  »tni  Duqwejpual  {L'tlmoH  Phttrmt$ceutiqut,  Aug^.  1871)  bftv©  couiniu- 
nicaied  to  the  French  Aciideiijy  vamo  dXperimenlA  upim  trOj^s  with  crj^mUtffizfti  acnnitiit^ 
wbo»o  reffutU  arc  so  strikioglv  difrvnint  fmiu  tboso  uf  other  cxpcriniciitoni  u^  to  itidtcjile 
the  oxiflt(?ni]e  of  hoidu  fallacy  ;  [K>j^)<ib!v  tb^  alkalolil  ut>ci\  hy  tb«u  mn$  aot  the  fame  fif  Iho 
•mtirphoug  ationiUn.  Thpy  found  Id  tbo  frog,  iift^r  cuifiU  doac«  (^  niilligmmme)  of  their 
alkuluitl,  thftt  the  heart  oontiuiieii  to  beat  ((tDudily  and  regul^irlj  nfter  nil  fiQWcr  orKpoutii- 
oeous  or  reflux  movement  hiiLd  been  lo^t,  that  icnsniion  wns  preserved  as  long  &s  anj  power 
of  motion  exintC'r],  und  that  the  motor  nerve-trunks  were  itfirtilyied.  After  Inri^o  dofci 
(oBe  miirigrtiuuue)  they  ob-^ervud  ^utl^lcn  mrrest  of  the  heart's  fiotion. 

t  The  following  formula  affords  an  excellent  eombmatioii :  ^  Tr.  Mooit.  md.,  gtt«  i ; 
Bpi  ether,  nitrooi^f  5o ;  Mist  potaaa.  citrat*,  (|.  b,  ad  f  51.  E. — Besaertipooafiil  every  twc 
bour«  for  a.  child  three  year*  old. 
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wlieii,  the  valTes  being  diseased,  the  hypertrophy  is  greater  than  is  ueeeasary, 
aoDiute  is  of  use  to  control  cardiac  excitement  When,  however,  there  ij* 
dikUiilioii  of  the  heart  or  any  degenenitiun  of  the  heart-muscle,  it  ia  an 
eMeedingly  dangerous  remedy^  and  h  also  at  all  times  to  be  avoided  if  the 
hjpeft*x)phy  be  not  excessive. 

A  second  indicatioD»  which  aconite  mijiiht  be  used  to  fulfil,  is  to  allay 
tpntm.  As,  however,  its  influence  upon  the  motor  centres  and  nerves  is 
macb  less  than  upon  the  S4^n»itive  eentrcfl  and  nervea  and  upon  the  heart, 
the  indication  h  better  met  by  other  remedies. 

A  third  indication,  which  it  would  Bcem  from  its  known  physiological 
■etioD  that  aconite  should  meet,  is  to  relieve  over-exeitatioji  of  th^i  9enfitiv€ 
menptt.  Clinical  experience  has  confirmed  this.  As  lun<j;  a;i;o  u»  1S34,  Dr. 
Tumbiill  ( On  (he  Ft^panitum^  and  Medical  Employment  of  Acfmitiua  by 
tAe  SmUrmic  Alvthoil^  London,  1834, — On  (he  Medical  Proiierfteit  of  (lie 
Xaimal  Order  Ranunculficest^  London,  1835)  called  attention  to  the  use  ot 
the  alkaloid  in  neuraltpa ;  and  his  estimate  of  its  value  has  been  confimied 
by  Dr.  A,  Fleming  {^An  Inquiry  into  the  Phytioluffical  and  Medicinal  I^'oper- 
tim  of  the  Acomtam  Napellus^  Ediiibui*gh,  1845)  and  by  other  obsenrerg. 

In  cases  of  rheumatic  neuralgia  dependent  upon  an  acute  exposure  tx>  cold 
and  attended  with  more  or  less  febrile  disturbance,  in  combination  with  other 
SQitable  remedies  aoonlto  is  ofleu  of  great  fiervico.  In  chronic  neuralyia^ 
laociated  as  it  always  is  with  a  lowered  systemic  tone,  the  remedy  is  less 
efficient ;  yet  in  some  cases  It  seems  to  give  relief  Owing  to  its  very  marked 
lood  benumbing  influence,  applied  to  the  painful  part  it  is  sometimes  very 
QSaliil.  In  my  own  experience,  this  local  use  of  it  has,  however,  very  seldom 
heeu  effective  when,  as  in  vnijrainc^  the  pain  is  of  centric  rather  than  of 
peripheral  origin. 

Given  in  full  doses  in  the  reflex  vomiting  of  pregnancy ^  aconite  is  often 
advantageous,  acting  probably  by  benumbing  the  sensory  reflex  centres,  or 
pooaibly  the  afferent  periplieraJ  nerves,  I  have  noticed  that  relief  lasts  only 
00  long  as  decided  constitutional  effects  from  the  drag  are  apparent. 

ToxicoLOOY.^ — Aconite  is  an  ejtceedingly  powerful  poison,  one-twelfth  of 
a  grain  of  the  crystallized  alkaloid  being,  according  to  Duquesnel,  sufficient 
tij  kill  a  rul^bit  in  a  short  time.  Five  grains  of  an  extriiet  and  eighty 
minims  of  a  tincture  are  Siiid  t^)  have  caused  death  (Keichert,  Fhilad, 
Med,  Timrfty  Nov.  1881,  ji.  105).  The  symptoms  usually  come  on  ia 
a  very  few  minutes.  In  the  shortest  case  we  have  met  with,  death 
occurred  in  thirty  minutes.  The  average  time  of  death  (Reiehert,  loc, 
eit,)  is  three  and  a  third  hours:  tlie  longest  recorded  case  being  five  and 
a  half  hours. 

The  jHiculiar  tingling  is  the  only  diagnostic  symptom,  but  it  is  very  char- 
acteristic The  fijst  iodicivtion  for  treatment  is  to  evacuate  the  stomach  and 
muh  it  weU  out  with  the  stomach-pump.  Alcoholic  stimulants  shjuld  be 
fbedj  adminiatered,  hot  and  conoentratcd,  and  the  injection  of  ammonia  into 
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the  veinp  may  be  practiced.  Great  care  should  be  used  to  keep  the  patient 
absolutely  quiet,  upon  the  back,  with  the  feet  a  little  higher  than  the  head. 

Recertly  attention  has  been  drawn  to  the  employment  of  digitalis  in 
aconite-poisoning.  It  was  discovered  by  Dr.  J.  Milner  Fothergill  {Di^talis, 
London,  1871,  p.  6)  that  the  heart  of  the  aconitized  frog  is  visibly  relieved 
by  the  use  of  digitalis.  Even  when  all  cardiac  action  had  apparently  ceased, 
digitalis  had  power  to  recall  the  systolic  movements,  until  finally  a  return 
to  the  normal  state  was  brought  about.  In  a  case  reported  in  the  British 
MedicalJotmial  of  December  11, 1872,  recovery  occurred  after  the  ingestion 
of  an  ounce  of  Fleming's  tincture  of  the  root.*  The  patient,  when  first  seen, 
was  apparently  dying.  Twenty  minims  of  the  tincture  of  digitalis  were 
hypodermieally  injected,  and  after  twenty  minutes,  the  man  having  revived 
sufficiently  to  swallow,  a  fluidrachm  of  the  tincture  with  ammonia  and  brandy 
was  given  him,  and  was  repeated  twice  within  the  hour.  Dr.  C.  G.  Carleton 
(^BriL  Med.  Surg.  Jour.,  Oct.  1879,  544)  reports  a  case  of  recovery  after 
the  ingestion  of  3  fluidrachms  of  the  tincture  in  which  60  drops  of  tincture 
of  digitalis  were  given  hypodermieally.  The  evidence,  though  as  yet  scanty, 
seems  to  me  strongly  in  favor  of  the  use  of  digitalis  in  aconite-poisoning. 
In  a  successful  case  treated  by  Dr.  Elliot  (Lancet ,  1878,  ii.  917)  nitrite  of 
amyl  freely  inhaled  seemed  to  do  great  good  :  a  flnidounce  of  a  concentrated 
aconite  liniment  was  thought  to  have  been  taken.  Ammonia  injections  were 
unsuccessful  in  a  case  reported  in  the  Australian  Med.  Jour.y  1879,  i.  283. 

Administration. — Aconite  is  never  used  in  substance.  The  dose  of  th*5 
tincture  of  aconite  (  Tinctura  Aconiti — 1  to  2.5,  U.  S.)  is  one  to  five  drops, 
repeated  every  one  to  three  hours  pro  re  nata^  its  effects  being  always 
watched.     Fleming's  tincture  is  a  stronger  preparation  (Jxss  to  Oj). 

The  dose  of  the  extract  (^Extractum  Aconiti,  U.S.)  is  one-quarter  to 
three-quarters  of  a  grain ;  of  the  abstract  {Alstractum  Aa/niti,  U.S.),  one 
grain  ;  of  the  fluid  extract  (Exfractum  Aconiti  Fluidum,  U.  S.),  one  to  two 
minims.  The  tincture  or  the  fluid  extract  of  aconite  is  very  frequently  added 
to  stimulating  and  anodyne  liniments. 

The  alkaloid  (Aconitia)  is  not  officinal,  and,  on  account  of  its  intense 
activity,  should  not  be  given  internally ;  and  even  its  external  use  requires 
care.  The  ointment  may  be  made  of  the  strength  of  from  two  to  ten  grains 
to  the  drachm. 

AOIDUM  HTDEOOYANIOUM-HYDEOOYAHIO  AOID. 

Pure  hydrocyanic  acid  is  a  colorless,  transparent,  volatile,  inflammable 

liquid,  giving  rise  to  giddiness  and  headache  when  smelled,  and  having,  it  is 

said,  a  burning  bitter  taste.     So  poisonous  is  it  that  when  inhaled  it  causes 

death,  and  it  must  be  handled  with  the  greatest  caution :  smelling  and  tasting 

*  In  Brit.  Med.  Join'n.,  1877,  i.,  i«  a  cuso  of  recovery  from  two  Buidouncea  of  the  British 
tincture.     It  seems  to  ine  probable  that  the  tincture  was  not  of  full  strength. 
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of  li  are  excessively  dangeraus  proceedings.  It  is  indeed  an  iinperaiive  rule 
that  no  one  should  experiment  with  aiihydraus  pnissie  acid  alone,  or  under 
any  circumstances  in  summer,  or  in  a  wann  roiim,  or  in  an  opartiiient  wliose 
open  windows  and  doors  do  not  admit  of  a  free  draft  of  air.  T!ie  chemist 
BcheeJe.tlie  discoverer  of  prussic  acid,  is  believed  to  have  been  killed  by  the 
inliJLlation  of  the  fumes  of  this  material^  whose  poisonous  prnperties  were 
first  pointed  out  by  the  Berlin  apothecary  Schrader  in  1803,  The  anhydrous 
add  is  soluble  in  water  and  alcohol,  but  is  never  kept  in  tlie  shops^  and  is 
Qot  officinal 

Hydrocyanic  acid  of  common  medical  parlance  is  the  officinal  Dilute  N^dro- 
cyanic  Acid (AcrDCTM  Hydrocyamicum Dilutum, U.S.). a  colorless,  wateiy 
solution,  containing  two  \^t  cent,  of  the  anhydrous  acid.  Its  odor  and  taste 
are  the  familiar  ones  of  peach-kernels  and  bitter  almonds ;  its  reaction  ia 
IkinUy  acid.  According  to  the  directions  of  the  11.  S,  rhnrmaeopoeia,  it  is 
prepared  by  distilling  a  mixture  of  ferrocyaiiide  of  potassiLtm,  tiulphurro  acid» 
and  water^  or  by  precipitating  cyanide  of  silver  from  its  watery  solution  with 
muritttio  acid.  With  solution  of  nitrate  of  Milver  added  in  slight  excess,  one 
hundred  ^^rains  of  it  produce  a  white  precipitate,  which,  when  washed  with 
rater  until  the  washings  are  tasteless,  and  dried  at  a  tempeititui'e  not  exceed* 
;  21 2"^,  weighs  ten  grains^  and  is  wholly  soluble  in  boiling  nitric  acid. 
The  precipitate  in  this  case  ia  the  cyanide  of  silver^  and  the  amount 
afforded  shows  that  the  liquid  contains  the  officinal  percentage  of  anliydmua 
prussie  add. 

Aa  hydrocyanic  acid  haa  a  great  tendency  to  undergo  spontiuieous  de- 
composition, especially  under  the  influence  of  light,  it  should  be  kept  in 
well-stopped,  dark-colored  bottles, 

PUYSIOLOOICAL  AcTlON. — In  warm-hlooded  animals,  poisoning  by  hydro- 
cyanic acid  divides  it*?elf  naturally  into  the  acute  and  the  subacute  ;  death  oo* 
curring  in  the  first  in  at  furthest  ten  niinntes,  in  the  second  not  at  all,  or  else 
only  after  the  lapse  of  a  longer  time  than  that  noted,  Afler  a  full  dose  of  the 
strong  anhydrous  acid,  the  animal  ga^ps  once  or  twice,  and  then  instantly  falli 
in  a  tetauio  or  clonic  convulsion,  or  else  drops  motionless  and  powerless  upon 
I  side.  In  either  coAe,  at  once  the  signs  of  asphyxia  manifest  themselves, 
Eld  grow  more  and  more  intense,  until  they  end  iu  total  arrest  of  respiration. 
I  heart  beats  irregularly,  often  at  first  slowly  and  strongly,  with  intervalu 
suspension  of  movement,  but  always  becoming  weaker  and  more  rapid  in 
its  action,  until,  after  the  breathing  has  ceased,  its  efforts  gradually  die  away, 
li*  the  dose  has  been  enonnous,  the  lieart  and  lungs  may  stop  acting  at  ooee ; 
otherwise  the  cardiac  pulsations  may  continue  some  minutes  after  the  arrest 
of  respiration.  Ordinarily,  three  distinct  stages  are  apparent :  a  first,  very 
brief  one,  of  difficult  re8i)iration,  slow  cardiac  action,  and  disturbed  cere- 
bnition ;  a  eecond,  convulsive  stage,  with  dilated  pupiis,  violent  ccjuvulsions, 
aucon^ioueonQflSy  loud  cnes,  vomiting,  oflen  spasmodic  urination  and  defecation) 
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erections^  etc. ;  &  third  psriodj  of  aspliyxia,  collapse,  and  paralysis,  sometlmefi 
hiterruptod  by  partial  or  even  general  spasTiis. 

The  slow  flirm  of  the  poisioning  follows  the  exHihition  of  the  poison  in  an 
amount  just  sufficient  to  kllL  After  the  log^tion  of  such  a  dose^  no  phe- 
nomena are  offered  for  some  eeeonds;  then  the  broithmg  heeomes  labored, 
and  the  pulse  slow  and  full.  The  animal  perhaps  crieii  out,  and  muscular 
tremblings  invade  the  whole  body,  to  give  place,  in  a  very  short  time,  to 
clonic  and  tonic  convulsions,  which  ccmtinue  at  inter\'als  until  the  third  stage, 
that  of  collapse,  is  developed.  The  convulsions  are  less  violent  and  less  fre- 
quent than  those  of  the  acute  poisoning ;  all  the  gyniptoiiLS  noted  as  occurring 
during  the  second  stage  of  r^pid  cases  are  present  in  the  corresponding  jjeriod 
of  the  subacute  poisonings  although  less  violent  and  less  intense  in  their  mani^ 
festations.  When  the  third  stage  is  deVL"k)i)ed,  the  anaesthesia  is  marked, 
affecting  6r8t  the  hind  legs,  but  finally  spreading  to  sill  parts  of  the  body,  and 
even  being  couiplete  in  the  widely-dilat^id  pupil  Death  finally  resulta  from 
failurtj  of  respiration.  Recovery  nmy  occur  even  after  the  conjunctiva  lias 
lost  it«  seusiljility ;  the  return  to  life  by  a  Buhsidence  of  the  symptoma  ie 
usually  rapid,  so  that  generally  in  from  one-half  to  three-quarters  of  an  hour 
the  animal  will  he  eating  as  though  nothing  had  happened.  Coullon,  Low- 
ever,  noted  pei^istciice  of  paralysis,  in  some  cases,  for  days. 

In  man,  prnssic  acid  produces  results  closely  parallel  with  tht>&e  which  it 
causes  in  the  lower  animiJs.  The  symptoms  oonie  on  suddenly.  In  a  rooroent 
or  two  the  individual  falls  to  the  ground  insensible  and  convulsed,  the  respi- 
rations arrested  or  occurring  at  long  inter^'als,  the  eyes  salient,  the  pupil 
dilated,  the  mouth  covered  with  bloody  froth.  If  the  dose  be  sufficit?ntly 
large,  death  may  occur  in  three  or  four  minutes ;  if  lesa  have  been  taken, 
deep  insensibility,  tetanic  or  clonic  convulsions,  dilated  pupils^  a  bloated 
countenance,  cyanosed  euiface,  set  jaws,  and  irregular  respiration,  eonstituf* 
tlio  chief  symptoms.  The  breathing  is  mostly  convulsive,  with  deep,  forcible 
expinitions,  hut  in  some  cases  it  has  been  stertorous.  Death  result*  from 
asphyxia,  Afl-cr  small  toxic  but  not  lethal  doses  of  prussio  acid,  giddineaa, 
lightness  of  the  head,  nauaea,  a  quick  pulse^  and  muscular  weakness,  are  the 
chief  symptoms. 

Action  on  Blood. — ^As  early  a^  1814,  Dr,  P.  B,  Vieti  (Medicin,  Jahrh 
d,  l\  k,  Oesferrekh,  Staatejij  Bd.  ii.,  1814)  called  attention  to  the  change 
of  color  that  occurs  in  the  venous  blood  of  aninjsils  poisoned  with  pruseic 
acid ;  and  his  observations  have  been  confinned  by  E.  L.  Schuharth  (//c/m't 
Arcliiv/.  Med  Er/tfhrung,  Berlin,  1824)>hy  J.  F.  Sobemheim  {Htnulbuch 
der  Frakt.  Ttrxicohgie,  Berlin,  1838),  and  by  Dr.  Coze  {Gazette  Midicale 
de  Pari\  1849),  In  his  Ler.om  sur  leg  Subatanees  toxifpteM^  p.  193  (Paris, 
1857),  Claude  Beniard  rcAffirms  the  occurrence  of  these  changes^  and  fiirther 
states  that  if  the  animal  die  suddenly  the  blood  in  the  veins  and  right  heart 
is  found  of  a  bright  arterial  hue  at  the  poat-mortem.  Notwithstanding  all 
this  testimony,  J.  II.  Bischoff  (  Lkber  Vergifiungeii  nebst  eimgen  Ver$uchen 
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an  Thteren^  wdche  mit  Blmtsaure,  Cf/ankalium  und  Artenik  angestdU 
teurd^n^  Wicn,  1844)  and  immeroos  other  observers  have  found  tbat  aJ\^r 
dctUi  troin  pmssic  acid,  either  in  man  or  other  mamniaJsi  nothirig  but  dai'k 
veocms  blood  exists  in  the  body.  Of  the  correctness  of  this  observation 
Ibtre  can  be  no  doubt. 

Prof,  W.  Prefer  {Die  Blamiiure^  Bonn,  1870)  bfu*  afforded  by  hb  ex- 
periments  an  explanation  of  these  apparently  contradictory  facts.  He  found 
tliAt  directly  aRer  the  exhibition  of  pruf^tc  acid  U\  a  tnanimaJ  tho  blood 
becxnnes,  even  in  the  veins  and  in  the  right  heart,  of  a  brij^ht  arterial  hut% 
but  that  ai\er  a  time  this  color  darkens  into  the  blue  of  venous  blood,  and 
finally,  even  in  the  arteries  and  in  the  letl  ventricle,  only  blofid  of  such  char- 
acter is  to  be  found.  l)r,  Carl  Gaethgenf^  {  Unppe'ScYlcr's  Medtciniitch- 
chrtni^^he  Utifenvchnru/eft,  Berlin,  180l>,  p.  324)  has,  irj  a  number  of  expcri^ 
luePts,  confirmed  thin,  so  it  mast  be  accepted  ns  a  fact.  When  an  animal 
di«s  stiddenly  from  cardiac  paralysis,  during  the  first  stage  of  poisoning,  this 
prnfMiTe  arterialization  may  bo  Ibitiid  jifVr  death,  as  mcntiunod  by  Claude 
Bernard;  and,  as  Prcycr  first  noticed,  in  cold-blooded  animals  the  bright 
color  |>erBists  for  many  hours.  By  sfwctroscopic  examination  Prof.  Proyer 
(kpc^  n"/,,  p.  95)  found  that  the  dark  blood  of  prussic  acid  poisoning  is  abso- 
\au*\y  or  almost  free  from  oxygon,  showing  only  the  absorption  bands  of 
deoaudlxed  haemoglobin,  whilst  Gacthgens  (loc.  ciV,,  p»  328)  has  discovered 
that  the  red  venous  bhxid  of  the  first  stage  of  the  jwisoning  shows  very 
dearly  the  absorption  bands  of  oxyhaamoglobin.  The  first  question  which 
ariaea  at  this  juncture  is  as  to  the  causes  of  these  changes  of  the  blood,  lUt 
primary  excessive  arterialization,  its  seeondary  excessive  carbonization.  Prof 
IJcippe-Seyler  affirms  (jl/<r(/it'/^H.hT/j-f:/i^miWttf  Uhtermchnn^en.jt,  140,  Berlin, 
18G7)  that  the  appearance  of  red  blood  in  tho  veins  is  bec^jiuse  the  rod 
blood-corpuscles  have  l>ccn  so  acted  upon  by  the  pois*>n  as  to  have  lost  their 
alulify  of  yielding  up  their  oxygen  in  the  capillaries.  Dr.  Carl  Gaethgena 
{JUd.^  p.  325)  has  by  an  clabtirate  scries  of  experiments  shown  tbat  in  the 
first  stage  of  prussic  acid  poisoning  much  less  than  the  norma]  amount  both 
of  earlionio  acid  and  of  exhaled  oxygen  is  eliminated.  The  lessened  ex> 
halatioii  of  oxygen  probably  depends  simply  upon  a  lessened  inlmlation  of 
oxygen,  owing  to  the  disordered  respiration,  Tliat  the  lessened  excretion 
of  oarbotiio  add  is  not  due  to  the  same  cause,  however,  is  shown  by  the  foot, 
detenntned  by  Goethgcus  (^c.  ciV.,  p.  347),  that  the  percentiige  of  the  acid 
in  the  expired  air  is  less  than  normal^  whilst  that  of  oxygen  is  greater  than 
normal.  It  is  evident  that  if  the  lessened  excretion  of  carbonic  acid  were 
prtniuced  by  the  entrance  into  the  lungs  of  an  amount  of  air  insufficient  for 
the  wants  of  the  system,  the  expired  air  would  (X)nlain  more  than  its  normal 
pn^portiun  of  carbonic  acid  and  less  than  its  normal  amount  of  oxygon. 
The  observed  phenomena  seem  to  me  to  prove  that  during  tho  first  stage  of 
prussic  acid  poisoning  oxidation  is  arrested.  They  do  not  demonstrate,  how* 
6ver|  that  the  arrest  ia  due  to  a  direct  action  of  the  poison  upon  tlie  blood- 
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ooipnsclcs.  The  probabilities  of  such  occurretice  are  rendered  very  slight  by 
the  investigations  of  Gafith*;ens  himself,  for  he  found  that  when  the  experi- 
ments were  prolonged  from  seventeen  to  forty-four  minutes,  much  more  than 
the  nonnal  amount  of  carbonic  acid  was  exhaled,  a  feet  in  accord  with  the 
exceaaive  carbonization  of  tbe  blood  known  to  take  place  in  protracted  hydro- 
cyanic acid  poboning.  As  it  seemB  incredible  that  a  subst^Lnce  should  one 
minute  paralyze  the  ozonizing  power  of  the  blood-corpuscles  and  the  next 
minute  increaBe  it,  it  is  very  impmbable  tbat  the  super-arteriaUzation  of  the 
blood  in  the  first  stage  of  jirussic  acid  poisoning  is  due  to  a  direct  action  of 
the  poii^ni  upon  the  red  disk. 

Preyer  \\m  proven  {he.  cit.,  p.  S5)  that  when  to  blood  at  the  temperature 
of  the  body  liydrocyanic  acid  is  added,  the  spectrum  after  a  time  is  altered 
and  new  ahsorptioti  band?*  appear.  Tbese  bands  are  due  to  the  formation  of 
a  new  compound  by  t!ie  union  of  the  liiemoglobin  and  the  hydn>cyanic  acid. 
This  sul^tance,  c^anoh^moghhin^  was  first  discovered  by  IIopi>c-Seyler  (  Vir* 
chotd's  Archw,  Bd,  xxxviii.  p.  475),  and  has  no  ozonizing  power  whatever; 
to  its  rormatiun,  no  dt»ubt,  is  owing  the  loss  of  ozonizing  |>ower  by  bhxMl  to 
which  hydrocyanic  acid  is  added  outside  of  the  body,  a  phenomenon  |>ointed 
out  by  Sehonbein*  (Schmitlfs  Jahrhiicher^  Bd,  cxL,  18G8,  p.  Itil ),  and 
indicated  even  earlier  by  tbe  researcbes  of  Prof  Harley  (LomJon  Phlhmph' 
teal  Trail  met  km  fi^  ISGS,  p.  706). f  Tlie  latter  observer  found  tlnit  the  blood 
taken  out  of  tbe  vtins  of  a  subject  forty-eight  hours  after  death  from  pnissic 
acid  poisoning,  and  thoroughly  arterialized  by  shaking  witli  air,  and  then 
allowed  to  stand,  yielded  gas  containing  llt.SG  parts  of  oxygen,  80.44  parts 
of  nitrogen,  and  0.0(>  parts  of  carbonic  acid. 

These  facta  at  first  slight  seem  to  prove  the  theory  of  Hoppe-Seyler,  to 
which  indeed  they  no  doubt  gave  origin.  Preyer  has  s<hown  {he.  at.,  p.  95), 
however,  that  the  dark  blood  of  prussic  acid  poisoning  has  not  lost  its  power 
of  oxidization,  for  on  being  ehaken  with  the  air  it  assumes  tbe  red  arterial 
hue ;  and  Drs.  LceonhL*  and  Meuriot  {Archives  G^neralrs^  t  xi.,  6c  s^rie, 
p.  539)  have  determined  that  artificial  respiration  will  produce  the  same 


*  lu  tbo  fame  tnomoir  BcbrEuhdn  calle  Ktiealbn  to  tbe  fact  tbtil  pruBBto  aoid  dcitroxi 
aliii)  ibe  uzonixkig  power  of  living  vugetnblea,  i»oh  oj  roots,  fuugi,  clc» 

f  AecordiDg  to  Br.  E.  Ray  Lnnkefltet  {Pjiiifjer^a  Archive  ISfiH,  p.  4JJ2),  wben  blr>od  il 
ibtkeo  with  OTnnogi'Q  gnfl,  nncl  nllowoiil  to  *<tund  for  two  or  Ihrwe  bourf,  Hio  ffKNatram* 
tsbangea  arc  exactly  the  sutne  as  oJTter  similar  treatment  of  hbiod  witb  CO.  Tlie  eom* 
pound  of  cyanogfD  and  b«i?mathi  (Cj^lb)  offers  not  only  tbe  identicat  epectrum  of 
CO,Ilb,  but,  like  tbe  JiiUer,  it  unjkflTected  by  roduciDg  agenlg.  After  tbe  blond  standi 
ftwhile^  BGflording  to  Dr.  E.  Ki^y  Liuikcster,  tbe  F|>ectrum  of  liydrocyanie  acid  (11. CN) 
be«omofl  Ttsible  in  it,  and  tbe  Cy^Ub  undergooii  oonfersioa  into  tbe  cyauobtpmoglobin 
(Cy^llb)  of  Hoppe^Scyler. 

Any  one  d(^girolls  of  investigating  thii  Bubjeet  more  deeply  thiui  can  be  done  in  •  work 
like)  the  prcuenf  i^bould  ootiault  espetiialiy  tbe  pjiperi  by  Hoppe*Seyler,  Virehuw'n  Archiv^ 
Bd,  xjcxviii.y  and  icattered  through  the  Meftkmhch-chemiacht  U*ii^9vchHnytn ;  by  HbHcj^ 
L0i*dvn  Pkihtojthicai  TramacHom,  18fl6,  p.  706^  fttid  by  Preyer,  PJfilg9r'9  AreMm^ 
p.  395, 
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IpBult  ID  ihe  poisoned  animal.  MoreoTer,  the  epectroscope  shows  plainly 
lliat  the  kffiiDOglobin  exists  in  the  blood  cither  in  its  pure  stJite  ( Preycr,  loc. 
ci'l-,  p.  95),  ar  else  as  oxyhsenioglobin  ( W.  Lftschkcwitseh,  RdcherC 9  Archiv^ 
p.  652,  1868;  lliller  and  Wagner,  Lftncet^  1877,  ii.  p.  933)^  and  that  no 
cyanohtemoglubin  is  present*  Tlie  reaction  between  hytlrocyiinic  and  heemo- 
glabia  is  one  reijuiring  some  time,  and  evidently  does  not  oceiir  in  poisoning. 
On  tlie  whole,  therefore,  I  think  that  the  cliemical  evi deuce  clearly  ehowg 
the  falsity  of  the  iheor}"  that  prusaio  acid  acta  in  the  body  directly  upon  the 
tf*d  blood-eorpuselea, 

Preyer  {loe.  ciL,  fweiter  Theil,  p*  88)  has  shown  that  the  excessive  oxy- 
genation and  the  subsequent  excessive  carbonization  of  the  blood  are  not 
peculiar  to  hydrocyanic  acid  poisoning,  but  are  ocjually  present  ai^er  the 
exhibition  of  sulphuretted  hydrogen,  and  oven  after  mechanical  closure  of 
Uie  mouth  and  nose.  It  is  possible  that  an  increased  arterial  pressure,  an 
incitased  nij>idity  of  circulation,  may  cause  the  blood  to  pass  too  quickly 
U&rough  the  aipiUaries  to  aJlow  tinje  for  the  usual  changes  j  but  this  has  not 
been  proven,  and  at  present  it  niutst  be  aeknuwledged  that  we  arc  ignorant  aa 
to  the  Immediate  cause  of  the  blood-changes  in  these  cases. 

It  is  possible^  although  seurcely  prububle,  that  the  changes  in  the  color  of 
the  blood  are  due  to  alteration  in  the  form  of  the  corpuscles.  According  to 
Ernst  Geinitz  (Pjiu^era  Archw/Ur  d.  ^.mmmU  Phydohgie^  Bd.  iii,,  1870, 
p»  46),  outside  of  the  body  prussic  aeiJ  produces  in  the  blood-corpuscles 
of  the  Ch>g,  first,  a  shortening  of  the  long  and  a  lengthening  of  the  shoH 
diameter,  and  conse<|uently  a  rounded  funn,  then  granulations,  and^  Enally^  a 
folution  and  setting  free  of  the  nucleus.  In  frogs  poisoned  with  prussic  acid 
t  rounded  form  of  the  corpuscles  was  cotnmonly  exhibited,  and  sometimes 
graoulaiions  were  present.  M,  Geinitz  also  found  that  the  red  disks  of 
mammalLin  blood,  exposed  to  the  vapor  of  hydrocyanic  acid  in  the  moist 
chamber  of  Strieker,  become  first  somewhat  asymmetrical,  then  mulberry- 
shaped,  and  finally  undergo  molecular  deistruction.  In  poisoning  of  mammals, 
acxjording  to  the  same  investigator,  the  granular  blood-corpuscles  are  commonly 
met  with.  Preyer  (he,  ciL^  CTreiter  Theil,  p.  91)  confirms  the  observation  of 
G«init3  so  far  as  the  action  of  the  poison  upon  drawn  blood  is  concerned,  but 
both  he  and  Hiinefeld  (/?er  ChemUmm  m  tier  (hierlschen  OrganUatiim^ 
Leipeic,  1840)  assert  that  immediately  ailer  death  from  prussic  acid  the 
corpuscles  ofier  their  usual  characters. 

Whatever  may  be  the  oiuse  of  the  changes  in  the  blood,  the  experiments 
of  Lewisson  {ReicJiertt  Archn\  1870,  p.  352)  would  appear  to  prove  that 
the  action  of  the  poison  on  the  nervous  system  is  a  direct  one,  and  not  due 
to  the^  changes  in  the  vital  fiuid,  for  the  observer  mentioned  found  that 
prussic  acid  acted  upon  the  bloodless  *^salt  frog*^  as  upon  the  normal 
batrachian. 

Action  on  tha  Heart. — The  action  of  hydrocyanic  acid  upon  the  heart 
yarifis  aooordlng  to  the  dose.     In  sufficieut  amount  and  concentration,  it 
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produces  instantaneous  diastolic  arrest^  which  is  either  permanent  or  re-oceois 
after  a  few  slow  feel>le  beate  (Preyer,  ^>c.  crV.,  p.  52^  and  Drs,  Lecorch^  and 
Meuriot,  Archhrx  Gininde*^  t.  xi.,  6e  s^irie,  p.  543).  As  early  as  1626, 
Krimer  fauod  that  prujssic  acid  placed  directly  upon  the  heart  of  the  frc^ 
produces  arre8t  of  it^  boat  luid  loos  of  its  muscular  irritability.  Preyer  has 
conliriued  tliis,  and  it  would  seem  to  be  proven  that  the  cardiac  arrest  spoken 
of  above  Ls  due  to  a  direct  action  upon  the  heart-muscle  or  its  contained 
ganglia^  yet  that  after  cardiac  death  from  prussic  acid  the  heart  responds  to 
galvanism. 

The  earditic  r&sults  of  the  exhibition  of  small  non-toxic  doses  are^  aooordii|^H 
to  Prejer,  simply  alowhig  of  the  hearths  action.  ^^| 

Preyer  and  Laschkewit^ch  agree  as  to  the  action  of  large,  but  not  enormous^ 
dnses-  At  first  there  li^  a  sudden  prolonged  diastolic  arrest  of  the  heart, 
followed  by  an  augmentiitiou  in  the  nipidity  >if  the  cardiac  actiou,  and  a^er 
bis  a  diminution  of  the  rate, — to  the  normal  number  in  cases  of  reooreay, 

cardiac  stand-still  in  cases  of  death.  Both  Preyer*  and  Loiichkewitsch 
{RHch*rC»  Archiv  fiir  Atiahnme^  1868,  p.  U53)  iound  that  after  section 
of  the  vai^ci  the  primary  diastolic  arrest  of  the  heart  did  not  occur.  The 
jecent  investigations  of  Jos.  Lazarski  confirm  the  statements  of  Preyer  as 
I  the  action  upon  the  vagus.  A  complete  inhibitory  arrest  of  the  heart 
was  rarely  achieved,  yet  slowing  id'  the  pube  was  constantly  produced  by 
moderate  doses  of  the  poison  in  the  normal  animal^  but  was  prevented  by 
previous  section  of  the  vagi,  and  was  removed,  when  present,  by  division 
of  the  inhibitory  nerves  (  Wkn.  M^l.  Jahrb,^  1881,  141 ),  It  would  seem, 
therefore,  proven  that  small  doses  of  prusjsic  acid  simulate  the  cardiac 
inhilntory  nermntB  system.  Bohm  and  Knie  noted  that  large  doses  of  the 
acid  caused  slowing  of  the  pulse  whether  the  vagi  were  cut  or  not  (Archw 
fiir  Exper.  Path,  nnd  Therap.,  ii.  137),  and  in  this  have  been  confirmed 
by  Lflziu'ski.  This  j^lowing  would  seem  to  be  due  to  a  direct  action  upon 
tlie  mui^cle,  as  Lazarski  found  that  the  cardiac  accelerator  nerves  are  not 
paralysed. 

Modt^rate  doHcs  of  prussie  acid  seem  to  produce  a  primaiy  very  brief  but 
great  rise  in  the  arterial  pressure,  followed  by  a  fall  to  or  below  the  normal. 
This  primary  rise  has  been  noticed  by  Biihm  and  Knie,  by  Wahl  {/>«  Fi 
et  Efff'ctn  Ilt/drncynnato  ad  Our  at  ton  &m  Attrib.^  Bonn,  1865),  by  Rosfrbach 
and  Papitzky  {Centralb.  Med.  Wisscm,^  1877,  p.  1140),  and  by  Lazarski.  It 
does  not  seem  to  be  altogether  the  result  of  the  asphyxia  produced  by  the 
acid,  as  it  is  recorded  by  Bohm  and  Knie  {Joe,  tit,  p.  14(i)  as  occurring 
when  artificial  respiration  was  U!*ed,  and  Lazarski  has  confirmed  this.  All 
observers  agree  tlmt  it  is  followed,  if  the  dose  of  the  poison  has  been  large 
enough,  by  a  profound  sinking  of  the  arterial  pressure.     Lasarski  f^und 
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I  fiat  pilvflnization  of  a  ^ensifcive  nerve  baa  no  effect  at  this  time  upon  the 
tlootl-pre^iiref  &o  that  we  must  cumskier  that  lijdrocyanic  acid /)m/mn7^ 
tHmnlattM  very  hrujly  the  Vftsfj-molor  f^sfeni  directly  or  tudirrcflyj  and 
nfierwnnU  piiriilyzem  it, 

Aclton  on  Rtspirathn. — Ae^jording  t4>  Preyer  (7o<?- d"A,  pp.  17*  18,  ID), 

dmifig  all  tliret*  stages  of  hydroeyauiu  ucid  poison ing  the  respirations  are 

leanitiod  in  frequency,  and  during  tlio  hitt^^r  monients  of  life  the  efforts  at 

Wtthing  are  very  distant,  ai»d   finally  ceaLse  before  the  arrest  of  cardiac 

owTtfincnt^.,     The  observer  just  montioned  fijund  that,  aHcr  division  of  the 

^«gi,  rn»rroally  letlml  doj^ea  did  not  kill,  and  that  when  death  was  brought 

•wat  l>y  the  exhibition  of  larger  doses  it  was  by  cardiac  arrest.    From  this  he 

^nee#  the  conclusion  that  the  prime  respiratory  action  of  the  poison  Ls  upon 

tiit^>o?ipbcral  end^  of  the  vagi.     Dr.  Preyer's  experiments  have  been  par- 

fiilljr  oi>ijfirmed  by  Drs.  Lecorch^  and  Jleuriot  (loc,  cit.y  p.  538)  ;  but  Boehm 

««d  ^Cnie  {Archiv  fiir  Exper.  PaiL  und  Tfierap.y  Bd,  ii*  p.  135)  have  in  a 

*enfc»    f)f  ejEperiments  fouod  that  section  of  the  va^s  has  no  iniuenee  upon 

^^   ^fespiralory  action   of  the  poison,  and  in  this  have  been  confirnied  by 

***•    X^aiiireki  (foe.  ciK.).    Even  if  investigations  had  proven  the  eonrectncas 

^^  *^^cver*g  experiments^  his  conclusion  could  not  be  eonsldered  established, 

"**'''* ^A»e  we  know  so  imperfectly  the  normal  relations  of  the  pneumogastrics 

^  ""^^iSpirHticin.     Moreover,  Prof.  Joseph  Jones  (Xew  York  Medical  Record^ 

^**     ii  p.  451>)  found  that  whilst  to  kill  an  allifiator  by  the  administration 

P*"**tiSKic  ncid  required  a  considerable  lenj^th  of  time,  its  applieation  to  the 

i^CliLmlb  produced  within  one  minute  a  mos^t  powerful  expiration^  ending  in 

anent  contraction  of  the  muscles  of  respiration  and  collapse  of  the 

<•     We  must^  it  seems  t^o  me,  at  present  consider  that  the  respiratory 

<iniena  of  prussic  acid  poisoning  are  due  to  an  influence  exerted  directly 

"^^^  the  respiratory  centre. 

-^^^Mwi  on  MuMcles  and  Nervet  and  AVrrc-c<?w;r«».— Dr.  Kblliker  (Vir- 
*™^*^«^*«  Arclu'v^  Bd,  X*  p.  272)  has  found  tliat  in  frogs  dead  of  prusf^ic  acid 
P**^*^Uininf:  b<jth  the  nerve-trunks  and  the  muHcles  are  unexcitable,  or  that  the 
'Po^^cs  respond  very  feebly  to  direct  Btlmiilation.  This  is  in  accord  with  the 
**r*  ^JLTiments  of  Stannius  i Arckiv  fur  Anatoime^  1858,  p,  *J5),  who  fmnd 
^^^^-  when  strychnia  and  prussic  acid  were  ji^ven  together,  the  convulsions 
^^  *^»ally  produced  by  the  former  pois^on  were  altogether  absent,  or  preeeni 
^^^  b  a  slight  degree.  In  order  to  determine  whether  the  nerves  are  or 
*ol  primarily  affected,  Kolliker  experimented  by  tying  the  vcaselfl  of  the 
t\  then  divi<ling  ju8t  below  this  point  all  the  tissues  except  the  nerve, 
ftdininisLcring  pru>!siu  acid  by  the  mouth.  In  n  number  of  such  exj:>eri- 
it»  he  found  tlmt  always  the  nerve  and  muscles  below  the  point  of  section 
iiiod  their  irritability,  but  that  when  the  gidvanic  or  other  stimuli  were 
to  the  nerve  higher  np,  they  failed  l4j  elicit  any  response  from  the 
^^oifioned  tributary  muscles, — positive  prtKjf  ttiat  the  nerve-trunks  are 
il^'ied  by  a  direct  a*  ti*m  of  the  drug.     This  !h  seemingly  opposed  to  the 
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experiments  of  Stanniua  (loc.  cii,)^  who  concluded  that  prussic  acid  applied 
locaUy  t<j  the  nerves  1ms  no  effoct  upon  them.  Stanniii^,  boweveft  compared 
tlie  results  of  sonkiiig  a  nerve  in  water  and  in  a  weak  solutioa  (tliree  to  four 
per  cent.)  of  pruasic  acid,  and  water  thus  euiplojcd  ia  toxic  to  the  nenre* 
trunka.  KblUker  used,  in  repeating  the  experiments  of  Stannius,  neutral 
Bolutiona  of  phosphate  of  sodium,  one  containing,  the  other  free  from,  hjfdro* 
cjanic  acid,  and  found  that  the  nerves  in  the  poisoned  liquid  died  much  sooner 
than  did  those  in  the  non-poisoned  solution. 

The  experimenta  of  KoUiker  arc  in  a^eeraent  with  those  of  Sta 
that  the  muscle  dies  very  much  more  quickly  in  the  solution  of  the  aci 
docs  the  nen  e,  losin;^^  itfl  exeitahility  in  from  seven  to  eight  minutes.  This 
rapid  destruction  uf  muiicular  irriudjility  by  the  local  application  of  pnissic 
acid  w:ls,  I  believe,  first  noted  by  Coultun  in  1819.  Yet  it  h  most  probable 
that  when  given  internally  prussic  acid  acts  almost  as  rapidly  upon  the  nerve- 
trunkti  aa  upon  the  muscles,  since  Kolliker  noted  that  in  some  c^^ises  fi;'alvani- 
Eation  of  the  nerve  was  incapable  uf  causing  contractions  in  tlie  tributaiy 
muscleri,  although  the  latter  responded  feebly  to  direct  stimuhuion.  This 
fact  has  been  experiment*illy  corroborated  by  Funke  {BencJktc  iiher  die  Ver* 
hatffll  tl.  k.  stichn.  Gf'Mlhchafi  iL  WtH^eufich.  zu  Lf;ipzi</^  Bd.  xi.,  ISjO,  p,  28). 

Upon  the  peripheral  sensitive  nerves  prussic  acid  probably,  if  in  sufficient 
cunccntration,  acta  as  a  pjirulyzant;  at  leuiit  KiiHiker  {he.  cit,^  p.  2B2)  found 
that  if  tlie  leg  of  a  strychnis^ed  frog,  whowe  heait  had  been  cut  out  to  prevent 
absoqjtioii,  was  put  in  a  four  per  cent,  solution  of  prussio  acid,  in  a  very  abort 
time  irritation  of  the  immersed  skin  ceased  to  produce  couvidsions. 

Frum  the  slowness  with  which,  in  Kolliker's  experimeut**,  the  nerve-trunkf 
were  affected  in  frogs  poiiKjned  by  hydrocyanic  acid,  it  seems  probable  that 
he  is  curreet  In  his  conclusion  that  in  these  batracliians  the  poison  firs?t  para- 
lyzes the  brain,  and  then  the  reflex  centres  of  the  spinal  cord,  and  iilXtTwards 
the  motor  nerves.  But  I  have  not  met  with  any  experimental  evidetioc  in 
regard  to  the  order  in  which  prussie  acid  affects  the  nervous  system.  Ac- 
cording to  Kiedrowski,*  iia  quoted  by  Preycr,  in  fix*gs  it  fir^t  paralyzes  the 
gray,  then  the  white  substance  of  the  bralu,  and  the  early  disapi>eaTance  of 
reflex  movements  is  not  due  to  spinid  pidsy,  but  to  deatructiou  of  the  func* 
tional  power  of  the  peripheiid  afferent  nerves.  Preyer  also  states  that  the 
conuluHions  of  Kiedrowski  rested  upon  the  following  expcrinientully  proven 
fact,  which,  if  accurate,  seemingly  renders  them  logically  inevitable.  When 
a  frog  is  poii«oned  with  prusaic  acid,  and  afterwards  with  strychnia  in  properly- 
proportioned  doses,  there  is  a  stage  at  which  slight  irritation  of  the  afferent 


*  I  buve,  unfortunatelj,  been  unahlti  to  obtiiiio  ncceef  i<*  the  original  jfid^fi-r  of  £.  de 
KiedrowcikL  Ev«n  Prcycr  appcarf  to  know  it  cmJy  in  uiiftracU  Aooording  to  bitn,  U  vrwi 
imbIi«liGd  in  IB5S,  At  BreiflaU:^  a«  a  diytftirtiLtioD,  utidcr  the  fuDtiwlitg  title:  JJe  tfmftMtfttm 
tj'p'rnmvt^tiit  quibus  quantam  vim  hnbrat  acHtum  /itftlajc^tiHieum  in  ucrvorum  »*/ittettm  crf«4ff»- 
tpUiaU  atqtui  in  mmculoa  tifHemati*  verttbralia  prohntitr. 
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i»#rTe»n>ols  eauBcs  violeot  general  tetanic  spasms,  altliough  tlie  most  iiiteijse 
pertpbenU  trritallot)  fails  to  elicit  rasponse. 

It  h  a  question  of  interest  to  decide  as  to  tlie  cause  of  the  convulsions  in 
poboniug  by  hydrocyanic  acitl  I  have  found  that  they  do  not  occur  after 
aeeiioii  of  the  cord  in  parte  below  the  point  of  section,  and  that  they  are 
tliercfore  cerebral  in  origin  :  fur  roasons  detailed  elsewhere  (see  p.  143),  it  is 
wmej  probable  that  they  are  due  to  disturbed  cerebral  circulation,  and  this 
probttbiHtj  is  confirmed  by  an  experiment  of  Laschkewitach  {Rcichert'* 
Arrhw  /tir  Anatomte.  1868),  who  opened  the  thorax  of  a  rabbit  so  as  to 
expose  the  heart,  maintained  artificial  respiration^  and  administered  prussic 
ftcid  ;  directly  after  arrest  of  the  heart  had  conunenced,  the  convulsion  came 
on.  The  earlier  observation  of  Coze  iCortipfeA-Rendm^  L  xxviii.,  1849,  p, 
780)  is  also  to  the  same  effect,  as  he  states  that  the  oonvulsions  did  not 
•iccur  until  directly  after  the  arrest  of  the  circulation.  In  frogs  poisoned 
with  hydrocyanic  acid,  convulsions  do  not  take  place.  Preyer  states  that 
after  section  of  the  vagi  convulsions  do  not  generally  happen  in  mammals, 
but  if  artificial  respiration  be  performed  they  come  on  (h/c.  ctt.^  p,  Gl>). 

TllERAPKimcs- — Our  knowledge  of  the  phyj*ii>l<igiciil  action  of  pntasic 
acid  does  not  lead  to  a  belief  in  its  wide  applicability  to  the  relief  of  disease, 
and  I  think  clinical  experience  has  demons>trated  that  it  is  of  little  value 
except  in  meeting  three  indications :  first,  tn  ttlLitf  coittjh ;  second,  to  rth'fi?e 
iMTi/itfi'fH  iff  (lie  gnatrk  nerves  ;  third,  tf/  alhti^  trritattm  of  the  peripherul 
urttttttve  nf'rve$. 

There  appears  to  Im?  in  the  profc^jswion  u  very  widivsprcad  belief  in  the 
power  uf  this  remedy  to  allay  cou^h ;  at  lisist  it  la  very  largely  used  f^»r  this 
pttrpiisc  in  oju^li-mixtures,  either  itself  or  in  the  form  of  cyanide  of  potas- 
Kuiu.  I  hare  employed  it  in  a  great  number  of  cases  in  hospiud  praetiee, 
mud  ap[>arent]y  with  gocKi  efl'wt,  although,  a?<  It  was  always  given  in  cond>tna- 
tion  with  such  remedies  as  morjfhiaj  it  is  difficult  to  say  how  much  uf  the 
mutt  was  due  to  it,  I  do  not  believe  it  can  cfimpare  with  such  narcotics  aa 
opittin  or  hyoscyamus  in  its  aVdity  to  fulfil  the  present  indication 

There  can  be,  on  the  other  hand,  no  doubt  as  to  the  value  of  prussic  acid 
to  certain  stomachic  affections,  especially  neiTous  vamitmg  and  yn»trn^^a* 
Whm  the  pain  i.s  accompanied  by  decided  dyspeptic  symptoms,  the  remedy  will 
eometimes  succeed,  but  more  often  fails.  Even  in  the  most  favorable  cases  it 
dcK3s  not  always  afford  relief  j  and  as  the  relier  when  it  does  occur  is  jmnnxliate, 
«ir  At  least  is  vcr)''  soon  apparent,  it  is  useless  to  persint  long  in  the  exhibition 
of  the  remedy.  In  tht^m*  csises  ita  action  is  probably  local,  as  it  certainly  is 
when  the  acid  is  enij>luyed  to  relieve  itching  in  ptiinffo  and  other  cutaneous 
di!*ea«ea.  For  tin?*  J^u^IHJs^e  it  is  used  as  a  wash  {i^>^i^  to  fji  in  fji } ;  but  great 
eoFM  must  be  taken  to  avoid  constitutional  effects,  especially  when  there  is 
any  abnision  of  the  skin.  Very  serious  rej^nlls  are  said  to  have  been  caused 
by  itj*  al*5ir>qftton  when  carelessly  used  in  skin-diseases* 

I'russic  acid  has  boen  commended  as  an  arterial  sedative;  but  it  is  evident 


196  SYSTEMIC  REMEDIES. 

til  at  we  possess  numerous  more  efficient  and  far  safer  remedies  of  such 
character. 

Toxicology. — The  symptoms  of  prussic  acid  poisoning  have  already  been 
mentioned :  those  of  most  value  from  a  diagnostic  point  of  view  are  the 
sudden  occurrence  of  unconsciousness ;  the  violent  convulsions  ;  the  general 
paralysis ;  the  peculiar  character  of  the  breathing,  expiration  being  prolonged 
and  forced ;  and  the  rapid  results.  The  odor  of  prussic  acid  upon  the  breath 
is  very  often,  but  by  no  means  always,  present  "When  distinct,  it  is,  of  course, 
of  very  great  diagnostic  value.  Leaving  out  of  sight  the  cyanides,  the  only 
poison  with  which  prussic  acid  could  well  be  clinically  confounded  is  uitro- 
benzole.  The  distinction  is  of^en  very  difficult,  large  doses  of  the  latter  sub- 
stance killing  almost  as  quickly  as  prussic  acid,  and  inducing  analogous 
symptoms.  Caspar  advises  that  after  death  the  body  be  left  open,  exposed 
to  the  air,  as  the  odor  of  prussic  acid  disappears  rapidly,  whilst  that  of  the 
nitro-benzole  is  persistent.  The  diseases  with  which  the  poisoning  may  be 
confounded  most  readily  are  some  forms  of  apoplexie  foudroyanie^  and  sudden 
failure  of  the  hearths  action.  The  diagnosis  may,  during  life,  be  almost 
impossible.  It  has  been  asserted  that  stertorous  breathing  docs  not  occur 
in  prussic  acid  poisoning ;  but  it  has  been  present  in  several  reported  cases. 
(Sec  Tayh/rs  Principles  and  Practice  of  Medical  Jurispi'xuhnce^  Philadel- 
phia, 1873,  p.  363.)  An  autopsy,  however,  ought  generally  to  enable  the 
physician  to  determine  whether  the  case  has  or  has  not  been  one  of  prussic 
acid  iX)isoning,  if  the  symptoms  during  life  are  known. 

The  period  at  which  death  may  occur  after  the  ingestion  of  the  poison  is 
set  down  by  Lonsdale  at  from  one  to  fifty-five  minutes ;  but  a  case  is  reported 
in  Guy  8  Hospital  Reports^  1868,  p.  259,  obsen^ed  by  Dr.  Hilton  Fa^j^e,  in 
which  the  fatal  result  was  put  off  for  at  least  an  hour  and  a  quarter  after  the 
ingestion  of  hydrocyanic  acid.  After  death  the  body  often  presents  a  livid  sur- 
tiice,  bloated  countenance,  fixed  glassy  eyes  with  dilated  pupils,  and  clenched 
fingers ;  sometimes  it  offers  nothing  worthy  of  note  except  excessive  rigidity, 
and  the  face  may  be  very  pale.  When  opened,  the  odor  of  prussic  acid  is 
generally,  but  not  always,  emitted  ;  the  mucous  membrane  of  the  stomach  is 
very  commonly  found  much  congested,  and  the  dark  or  cherry-colorcnl  liquid 
blood  usually  everywhere  fills  up  the  veins.     The  heart  is  soft  and  flaccid. 

The  treatment  of  poisoning  by  prussic  acid  is,  unfortunately,  as  inefficient 
as  it  is  simple.  There  is  no  known  chemical  or  physiological  antidote  to  it, 
the  asserted  antagonism  of  atropia  having  been  disproven  by  the  experiuicntB 
of  Keen  (^Proc.  Phil.  Acnd.  Nat.  Sci.y  1869)  and  of  Boehm  and  Knie. 
The  stomach  should,  if  possible,  be  emptied,  and  the  hypodermic  use  of 
atropia  as  a  respiratory  stimulant  might  be  tried ;  the  inhalation  of  the 
vapors  of  ammonia,  and  the  free  exhibition  of  ammonia  by  the  mouth  and 
by  injection  into  the  veins,  may  be  practiced.  Artificial  respiration  has 
been  found  very  successful  by  Prcyer,  and  by  Boehm  and  Kiiio,  in  animals 
when  poisoned  by  small  doses  of  prussic  acid,  and  should  always  be  assidu- 
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^fiiettecil.     Next  to  it  in  importance  is  the  uso  of  tbe  alternato  cold 
d  liot  douche,  about  a  half  of  a  small  buckctfiil  of  onid  water  and  the  sfimo 

ily  of  very  hot  (115*^  F.)  water  being  daahed  upon  the  chest  in  rapid 
n. 
Admikistration. — The  doae  of  the  officinal  dilute  pnissic  acid  is  one  to 

drops. 

le  Cyantde  0/ Fbtamum  (Potassii  Cyanidum,  U.  S.)  is  prepared, 
according  to  the  U.  S,  Phtirnrnt'opaoia,  by  heating  together  the  ferro^yaoide 
of  potaauum  and  the  carbonate  of  potassium.  It  cjccure  iu  white,  ainorphoua, 
ppsque  maases,  having  the  odor  of  prussie  acid  aud  a  taste  of  Biwilar  charao- 
r,  hut  somewhat  alkaline.  It  ia  deliquescent)  and  readily  eoiuble  in  water, 
^^beu  the  nitrate  of  silver  is  added  to  its  solutiou,  there  falJs  a  precipitate  of 
e  c3ramde  of  silver,  which  is  wholly  soluble  in  finimonia. 
When  tbe  cpnide  of  potaBsium  is  taken  into  the  stomach,  the  acids  there 
presient  convert  it  into  prusslc  acid,  and  the  same  change  probahly  occurs, 
ftltbough  more  slowly,  even  when  the  salt  is  injected  directly  into  the  blood- 
YoneU.  The  physiological,  therapeutical,  and  loxicological  properties  of  this 
Mli  are  similar  to  those  of  prussic  acid.*  Death,  however,  does  not  occur  so 
■OCM)  as  when  hydrocyanic  acid  has  hiien  taken,  and  insenstbiUty  is  sometimes 
not  manifested  for  several  minutes.  Five  grains  of  the  Sidt  have  caused  death 
several  caaes.  The  therapeutic  do^  is  ouc-teuth  to  one-twelfth  of  a  grain. 
The  Qfanide  0/  Sifvtr  (AfiOENTi  Cyanidcm,  U.  S.)  is  a  white  insoluble 
powder,  which  is  used  solely  for  making  prussic  acid, 

Hyanogcii  (Jas  has  been  studied  physiologically  by  Dr.  B»  Buuge  i  Arckv, 
PatK  u,  Phiirm*^  xii,  71)*     He  finds  that  it  kills  by  paralyzing  the 
ties  of  respiration,  but  is  less  powerful  and  strong  in  its  influence  than 
drocyanic  acid,  and  causcj*  only  very  feeble  convulsions. 


VEGETABLE  ACIDS. 
hough  most  of  the  oflicinal  vegetable  acids  differ  so  much  from  the 
OiW  substances  considered  in  the  present  class  as  not  to  be  poisonous  except 
ill  enormous  doses,  and  although  they  are  never  used  to  produce  a  profound 
iprenioD  upon  the  circulation,  yet  since  they  have,  or  at  least  are  believed 
have,  the  power  of  lowering  the  furce  of  the  cardiac  niuvenienLs  to  snnie 
it,  and  since  they  are  so  commonly  believed  to  have  a  tendency  to  de- 
animal  lemfierature  as  to  be  Ui^ually  spoken  of  as  refngeranU^  the 
it  soems  to  m$  a  fitting  position  for  their  consideration. 


ACIDUM   TARTAKTCUM-TARTAUIC   ACID,    IT,S. 
Tiuiftric  acid  occurs  in  large,  hard,  transi>urent,  six-sided  prisms,  which 

*  r<»i»Mtiing  i«  i<Liito(l  to  hiiir«  uocurreiil  frata  tho  iiihiiUaion  iitthi}  rii|iora  of  thv  cVAtiide, 
■d,  10  )jbutog;rikjiljt;r«,  fruia  ihe  nbatorptioo.  thrt>ugh  tbe  huu'Jj  {lit it,  timi  fftr,  Mtd.-Ckin 
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are  pyro-electric  and  phosphorescent  when  rubbed  id  the  dark,  and  are  ncariy 
free  from  odor,  but  have  a  very  aour  taste,  I  a  iho  &hopa  the  acid  is  almoet  i 
always  kept  in  the  form  of  powder.  Tartaric  aeid  is  the  acid  of  the  grape,  | 
and  occurs  in  gnipe-juice  as  u  fu  per  tartrate  of  potassium.  When  the  juice 
undergoes  fernientjitiun  and  alcohol  is  developed,  the  acid  salt,  not  hciii;^'  sol- 
uble in  the  newly-fuiincd  menstruum,  precipitates,  cf>Ilectiug  m  a  dark  maae 
in  the  wliie-easks,  whence  it  is  sent  into  eommeroe  under  the  name  of  aryol 
or  tartar.  Out  of  this  fiubslaace  the  acid  is  manufactured  by  treating  with 
lime,  3^  as  to  form  a  tartrute  of  calcium,  aTuI  precipitating  this  new  eom[)ouod 
in  its  watery  solution  by  sulphuric  acid,  sulphate  of  calcium  falling,  tartaric 
acid  remaining  iJi  solution.  Tartaric  acid  is  soluble  in  little  more  than  half 
itii  weight  of  hot  water  and  less  tluin  it^i  weight  of  cold  water.  It  is  distin- 
gxiished  from  all  other  acid.s  by  forming  a  crystalline  precipitate  (bitartrate) 
when  added  to  a  neutral  solution  of  potassa. 

PuYsiOLOOiCAL  AcTiON. — When  appliL-d  to  a  denuded  surfiice,  or  insuffi- 
cient concentration  to  a  nmcoui?  nicmbrane,  tartaric  acid  acts  as  a  very  decided 
irritant,  and  even  upon  the  skin  its  saturated  solution  atler  a  time 
redness  and  burning. 

When  the  dmg  is  taken  internally  in  sufficiently  large  doses,  it  acb 
an  irritant  jwison,  causing  violent  o?mphagCid  and  gastric  burning,  Tomi^ 
and,  it  may  be,  fatal  gaatro-enteritis.  Upon  animals  it  acta  in  hirge  doses 
precist*ly  as  it  does  upon  man.  Thus,  I^litsehcrlieh  states  that  throe  or  four 
drachms  suffice  to  kill  a  nihbit,  the  evident  symptoms  being  great  weakness 
of  the  heart's  action,  difficult  and  alow  breathing,  steadily-increasing  pains, 
with  slight  ci>nvnlsious  beR»re  death.  Acctirding  to  Devcrgie,  it  requires 
nearly  half  an  ounce  to  kill  a  dog  when  given  by  the  stomach  ;  but  Pommer 
(<|tuvted  by  llusemann)  asserts  that  one  gi-amme  (15,34  grains)  injected  into 
the  crural  vein  of  a  dog  will  produce  death. 

Tartaric  acid  is  never  n^  iutermftly  l>y  practitioners  in  such  doses  as  to 
cxin^i  any  of  the  sympt^nns  above  detailed,  inid  it  is  evident  that  these  symp- 
toms throw  little  light  upon  its  iictinn  in  therapeutic  doses,  except  to  render 
it  somewhat  probable  tliat  tlie  tendencies  of  the  medicine  are  to  lower  cardiao 
action.  Thb  pr«^»bability  is  increased  very  ^  much  by  the  experiments  of 
Bobriek  ( quoted  by  Husemainn,  Die  Pflanzemtoffe,  p.  5til),  who  found  that 
very  large  doses  render  the  heart's  action  weaker  and  slower, 

A  great  deal  of  intercut  to  the  therapeutist  centres  in  the  question  m  to 
what  beeomes  of  the  acid  in  the  system.  Unfurtunately,  our  knowledge  in 
regard  to  this  matter  is  t;^r  from  complete  ;  but  the  drug  is  probably  partially 
burnt  up  in  the  body  and  partially  eliminated  by  the  kidneys,  Wiihlor,*  in 
his  experiments,  found  it  in  the  urine  in  the  form  of  tartrate  of  calcium, 
whilst  Buchheim*  and  Piotrowski*  could  find  only  a  very  smaU  percentage 
of  the  ingested  acid  in  the  urine^  and  conclude  that  it  is  nioatly  deutroyed  in 


•  All  thcae  are  quutcd  by  Uufiuiiiani},  Die  PjlaiavH^to^i:,    I  have  not  »ei'ii  the 
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tbebody*  Dr.  Muoch  {Archie  des  Vt^-eins/Ur  Oemtin,  Avhelten,  1863,  p. 
ri70)  finck  that  when  tartaric  acid  or  citric  acid  is  given  it  mon  appnars  in 
tine  urine*  Br.  H*  Bence  Jfjnea  (,}feJtcul  l^mes  and  Gaz*'tir.  vol  ix,,  1854, 
p^  408|  and  I^cturet  on  Patholofjy  and  Therapentics^  Loudon,  1807)  has 
Ibynd  that  both  citric  acid  und  tartaric  acid  cause  a  very  great  incrc^ase  in  the 
aotditj  of  the  urine  of  persons  taking  them,  and  are  apt  abo  to  give  rise  to 
tbe  preseoce  of  free  tiric  acid  in  the  excretion.  Unfortunately,  Dr.  Jones 
did  not  attempt  to  detenu i no  whether  the  increased  acidity  was  or  was  not 
dtu!  to  the  presence  of  the  vegetable  acid  id  the  urine. 

TuKHAPEUTios, — Tartaric  acid  is  very  rarely  used  in  medicine,  the  citric 
mci  '    '  nlwaya  being  proferred.    It  maVi  however,  be  employed  whenever 

it  .  1  to  Tender  the  urine  acid,  in  duses  of  ten  to  twenty  grains  j  but 

U  k  los9  valuable  than  the  acid  of  the  lemon. 

Toxroou>GY'. — There  are,  I  believe,  but  three  fatal  cases  of  t^irtaric  acid 
paisoning  on  record:  one  reported  by  Devergie  (Ann.  d' Htfffthne^  1851,  t. 
ii)  ;  one  by  Prof  Taylor  (Frinciplea  and  Practice  of  Medical  Jurispru- 
date€f  London,  1873,  p,  230),  in  which  death  took  place  niue  days  after 
the  ingestion  of  an  ounce  of  the  poison  disi^olved  in  half  a  pint  of  water  \ 
and  one  {Aftd,  Ptru  and  Circtdar^  Nov.  1880)  in  which  a  half  ounce  of 
the  acid  was  sttppotttd  to  have  been  taken.  The  treatment  of  tartaric  acid 
pobonitig  eonsisits  in  the  free  exhibition  of  magnesiti,  of  lime,  of  the  carbo- 
Sftte  of  potassium  or  of  sodium,  or  of  any  article,  such  as  soap,  containing 
AD  adka}i  in  a  suitable  shape,  which  may  be  at  hand.  The  after-treatment 
ii  that  of  toxic  gastro>enteritifi. 


ACIDUM  CITRICUM— CITRIC  ACID.    IT.  8. 

Citric  acid  is  the  acid  of  lemon-  and  lime-juice,  from  which  it  is  extracted 
by  a  process  precisely  similar  to  that  employed  in  the  manufacture  of  tartaric 
■cid.  It  tKJcurs  in  rhomhoidaJ  prisma,  which  are  sometimes  very  large,  are 
nearly  free  from  odor,  but  are  possessed  of  a  very  sour,  almost  corrosiTe 
tefite,  which,  when  the  acid  is  in  sufficiently  weak  solution,  is  quit^  pleasant. 
Citric  acid  is  soluble  in  three-fourths  of  ita  weight  of  cold  water,  half  of  its 
weight  of  boiling  water,  s«>lu}»Ie  in  alcohol,  insoluble  in  ether. 

It  is  sometimes  adulterated  with  tartaric  acid,  which  may  be  readily  de- 
tected by  the  addition  of  a  strong  neutral  solution  of  earltonate  of  potassium 
to  a  strong  solution  of  the  suspected  drug,  when,  if  tartaric  acid  be  present 
in  any  amount,  a  precipitate  of  the  bitartrate  is  formed, 

Pbybiolooical  Action. — ^Citrio  acid  in  concentrated  solution  certainly 
aot«  upon  abraded  surfaces  and  upon  mucous  membranes  as  an  irritant,  but, 
aooording  to  Mitscherlich,  is  less  Lrrttant  than  tartaric  acid,  since  its  concen- 
trated solution  has  no  action  upon  the  sound  skin. 

No  case  of  poisoning  by  citric  acid  has  occurred  in  man,  that  I  iim  aware 
of^  and  Piotrowski  (quoted  by  HtisemanD,  Die  PflanxcnAtoffe^  p»  561)  took, 
to  Atx  hourR,  thirty  grammeSi  an  hour  later  fiileen  grammes,  and  an  hour 
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later  thirty  grammes,  or  nearly  two  ounces  and  a  lialf  in  all,  with  the  induc- 
tion of  no  more  serious  symptom  than  vomiting.  It  is,  therefore,  somewhat 
douhtful  whether  citric  acid  is  capahio  of  causing  death  in  man.  This  differ- 
ence in  action  between  it  and  tartaric  acid  may  depend  upon  the  latter  being 
so  much  the  more  irritant  of  the  two ;  upon  the  urinary  secretion  their 
action  is  probably  similar. 

Therapeutics. — Citric  acid  is  sometimes  itself  employed  in  medicine, 
but  is  almost  exclusively  used  in  the  form  of  Lemon-juice  (Succus  Limonis), 
which  some,  it  is  true,  have  thought  to  be  dependent  upon  citrate  of  potas- 
sium for  much  of  its  virtue,  but  which  contains,  as  shown  by  the  analysis 
of  Prof  H.  Bence  Jones  {Medical  Times  and  Gazette,  vol.  ix.,  1854),  in 
every  ounce  twenty-six  or  twenty-seven  grains  of  free  citric  acid,  and  not 
two  grains  of  the  citrate  of  potassium. 

Lemon-juice  has  several  v^ry  distinct  uses  in  medicine,  all  of  them  resting 
upon  clinical  rather  than  physiological  data.  The  chief  and  most  important 
of  these  is  in  the  cure  and  prevention  of  scurvy.  During  the  disease  it 
should  be  drunk  freely  in  the  form  of  lemonade,  three  or  four  ounces  of 
it  being  taken  daily.  As  a  prophylactic  against  the  disease,  lemon-juice  is 
simply  invaluable ;  but  it  is  absolutely  necessary  that  it  be  of  good  quality. 
It  may  bo  prepared  for  long  voyages  in  one  of  two  ways:  first,  boil  the 
juice  slightly,  strain,  allow  to  cool,  pour  into  bottles  up  to  their  necks,  fill 
the  vacant  space  above  with  pure  olive  oil,  cork  tightly,  and  keep  the  bottle 
upright ;  second,  add  ten  per  cent,  of  brandy,  and  bottle  as  before  {Medical 
Times  aiid  Gazette,  1854,  p.  635).  Citric  acid  is  of  some  value  in  scurvy, 
but  is  incomparably  less  active  than  lemon-juice.  In  acute  rJieumatism, 
benefit  may  be  derived  from  the  free  use  of  lemon-juice,  as  originally  pro- 
posed by  Dr.  Rees,  of  London.  One  or  two  ounces  of  it  may  be  given  four 
or  five  times  a  day ;  but  it  is  certainly  less  efficacious  than  the  alkalies.  In 
catarrhal  jaundice,  and  in  habitual  torpor  of  tlie  liver,  the  free  internal  use 
of  lemon-juice  oflen  aids  in  effecting  a  cure.  In  fevers,  lemonade  often 
affords  a  very  refreshing  and  useful  refrigerant  drink. 

Administration. — Lemon-juice,  when  it  can  be  had,  should  always  be 
preferred  to  citric  acid ;  when  only  the  latter  is  available,  an  artificial  lemon- 
juice  may  be  made  by  dissolving  in  a  pint  of  water  an  ounce  of  the  acid 
with  which  four  drops  of  the  oil  of  lemon  have  been  well  rubbed  up. 

ACETUM— VINEGAR. 

The  physical  properties  of  vinegar  are  too  well  known  to  need  description 
here.  That  best  suited  for  medicinal  use  is  in  this  country  prepared  from 
cider,  and  should  have  a  trace  of  the  taste  of  cider.  It  is  sometimes  adul- 
terated with  sulphuric  acid,  which  may  be  at  once  detected  by  boiling  with 
chloride  of  calcium,  which  precipitates  any  free  sulphuric  acid  as  sulphate 
of  calcium,  without  affecting  the  small  proportion  of  soluble  sulphates  ex- 
isting in  vinegar.     Vinegar  may  be  substituted  for  lemon-juice  as  the  basis 
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of  an  iddoUtUB  drink  iu  fever  whon  the  Ienioii<-juice  is  nat  to  be*  liud ;  but 
iks  an  antutf^bufic  it  is  certainly  very  much  inferior  to  it,  and  has  uot,  thai 
I  am  aware  of,  been  tried  in  rheumatism. 

Aeetus  Acid  (Acidum  Aceticcm,  U.S.)  m  a  colorless  liquid,  having  u 
pun^eDt  odor,  free  from  empyreunia,  and  an  intensely  acid,  corrosive  taste.  1 1 
•OOtains  thirty-six  {>er  cent,  of  the  roonobydrated  acetic  acid,  and  has  a  spe* 
«ific  grarity  of  L047.  Glacial  or  monohydratcd  acetic  acid  is  not  ufficinaJ- 
It  is  a  colorless  lirjuid,  crystallizing  at  34*^  F,,  and  actively  cscharotic,— in  a 
measure,  no  doubt,  owing  to  its  properties  of  disisolving  gelatine  and  gclati- 
nous  iiMsue  and  of  effecting  a  partial  solution  of  albmninoas  matters.  Dilute 
Acetic  Acid  (AciDi'M  Aceticcm  Dilutum)  is  officinally  prepared  by  ibe 
addition  of  seven  parts  of  water  to  one  part  of  acetic  acid,  and  should  bavi* 
tile  sp.  gr.  1.0U6,  Acidmn  Aceiictim  Glaciale^  \],S.^  glacial  or  ahmlttte 
acetic  acid^  b  at  51P  F.  a  crystalline  solid. 

Dilute  acetic  acid,  or  its  equivalent,  vinegar,  is  a  useful  topical  application 
in  Tarioutt  superficial  iuflanimatiuns  of  the  skin,  such  as  ^^  sunburn,^'  and  iu 
tpraifui*  Applied  to  the  skin,  it  acts  as  a  powerful  stimulant  and  astringent, 
caHMJiif;  con  traction  of  the  vessels  and  great  whiteness.  Diluted  with  two  or 
lliree  tixued  its  bulk  of  water,  it  is  occasionally  employed  as  an  injection  against 
feii#>ic?omt< ;  but  the  infusion  of  quassia  is  preferable. 

Tlie  ude  of  acetic  acid  as  a  caustic  wilt  be  spoken  of  under  the  heading  of 
EacKarotica. 

ToxicoLOOT. — Acetic  acid  in  any  of  it»  more  concentrated  forms  is  a 
oomiaive  p<>ison,  and  death  has  been  produced  by  it  in  at  least  one  cajse 
(Urfila,  Toxicuhi^ir,  t,  ii.).  The  symptoms  resemble  those  caused  by  mineral 
acid(4,  and  the  trejitmetjt  is  exactly  similar, — neutralization  by  lui  alkali  or  its 
carbonate,  or  by  some  substance,  such  as  soap,  containing  an  alkali*  and  the 
njceting  of  indications  as  they  arise. 

Oxtilic  Afitl  (AciDt'M  Oxalicum),  although  never  u^d  in  medicine, 
has  fio  frequently  caused  death  by  its  poisuiKius  influ*nce  as  to  merit 
Botioe  here.  Iu  1874  {Gaz,  Mid.,  p.  Old)  Kabuteau  announced  that  in 
oaajic  add  poisoning  the  nerves  and  muscles  are  not  affected,  and  that 
therefore  the  acid  acts  upon  the  nerve-centres.  Tbis  has  been  confirmed 
bj  the  elaborate  researches  of  i>r.s.  It,  Kubert  and  B,  Kiissoer  (  VirchotcB 
Arthiv^  Bd.  Ixxviii.  109),  who  find  that  it  paralyzes  the  respiratory,  vaao* 
aotor,  and  other  motor  spinnt  centres.  Tbe  add  is  eliminated  by  the  kid- 
neys. As  a  poUon,  oxalic  acid  figures  in  two  forma :  that  of  simple  oxalic 
actdy  and  I  hat  of  the  acid  oxalate  of  potamnm,  or  Malt  of  iorrei^  or  euen- 
iial  taU  of  Utnom,  as  it  is  variously  termed  in  common  parlance.  The 
ayniptouid  produced  are  a  hot  acrid  t4iste  experienced  during  the  swallowing, 
a  bumitig  in  the  gullet,  soon  exLending  to  the  atomaeh,  intense  abdomimd 
pain,  vomiting  of  highly  acid,  greenish,  blackish-brown  or  bloody  mucus 
(rarely  of  arterial  blood),  collapse^  livid  surface,  cold  skin,  entire  prostra- 
lioa  of  strength,  «mall  irregular  pulse^  stupor^  unconsciousness,  sometimea 
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convulsions  (cases,  Gux/'$  JSosp,  RepartSy  1838,  iii. ;  Dublin  ffosp.  RepartSj 
1818,  ii.),  and  finally  death.  In  some  cases  the  gastric  symptoms  are  very 
prominent ;  in  others  they  are  nearly  wanting,  and  the  chief  manifestations 
are  collapse  and  such  nervous  symptoms  as  almost  complete  general  paraly- 
sis, numbness,  and  finally  stupor ;  indeed,  the  patient  may  suddenly  fall 
unconscious  immediately  afler  the  ingestion  of  the  poison  (case,  Guyn 
Hosp,  Reports^  1874).  According  to  Taylor,  the  smallest  quantity  which 
is  known  to  have  caused  death  is  one  drachm.  An  ounce  usually  proves 
fatal,  but  has  been  recovered  from.  Ailer  death  the  coats  of  the  stomach 
are  usually  found  softened  and  swollen,  and  sometimes  perforated  (case, 
Edinb,  Med,  Journ,,  vii.,  July,  1861).  Dr.  Rabuteau  (6raz.  Mtd.,  1874, 
p.  93)  affirms  that  the  blood  is  everywhere  scarlet ;  but  this  is  certainly  not 
always  the  case  (case,  Taylor,  Mtd.  Jurisprudence^  i.  224).  Accordinj^  to 
Kobort  and  Kilssner,  the  urine  during  life  contains  some  strongly  reducing 
substance  of  unknown  nature,  oxalate  crystals  in  abundance,  and  usually 
albumen  and  tube-casts.  A  pathognomonic  post-mortem  lesion  is,  accord- 
ing to  the  same  investigators,  the  incrustation  of  the  urinary  tubules  with 
crystals  of  oxalates.  In  poisoning  by  oxalic  acid,  the  immediate  adminis- 
tration of  an  antidote  is  of  the  utmost  importance.  As  the  oxalates  of 
potassium  and  of  sodium  are  poisonous,  neither  potash  nor  soda  is  avail- 
able ;  but  fortunately  lime  or  chalk  is  a  perfect  antidote  to  oxalic  acid, 
forming  the  excessively  insoluble  oxalate  of  calcium.  As  time  is  a  matter 
of  so  much  importance,  very  oflen  it  is  best  simply  to  scrape  the  whitewash 
off  a  wall,  ceiling,  fence,  or  wherever  it  may  be  at  hand,  rub  it  up  hastily 
with  water,  and  administer  it  freely.  The  afler-treatment  is  that  of  toxic 
gastro-enteritis. 
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Ondee  the  name  of  Anttupagmodics  are  grouped  in  this  treatise  a  numbnr 
of  mediciues  genenJIy  of  very  feeble  powers^  but  of  frequent  use.  In  ccrtam 
oondidoQfi  uf  the  nervous  system — conditions  afisociatetl  with  wcaJcneas  rather 
thaa  with  8iiiij)le  depression — the  ucrve-ceiUres  appear  t/>  be  more  susceptible 
lliaD  IB  noruial  to  externiil  iTTif»rc8»ion8,  as  well  us  to  those  ini])ul5(?a  which 
orij^DiUe  in  the  tjerebnil  centres  themselves  an  J  are  connected  wit!i  the  emo- 
tiOQiL  As  a  result  of  tliis  state,  various  sympt^iins  ariee,  of  trifihig  import, 
but  often  a|ij«ire«tly  severe^  and  always  annoying.  Such  sjmptomsT  in  their 
SQildest  furuif  coiistituto  the  »tate  of  unrest  known  as  nen>oittne8$  ;  m  their 
sonrarer  type  they  may  rise  iu  intensity  up  to  the  wildest  oonvulsioo  of  hysteria, 
II  is  in  this  class  of  u  fleet  ions  that  the  so-called  antispasmodics  are  useful. 
Am  the  wndition  which  they  relieve  is  always  associated  with  weakness,  tliey 
are  often  spoken  of  as  '*  nervous  s^timuliinls."  In  regtird  to  most  of  them 
Uiere  10  but  little  evidence  of  their  increasing  power  or  functional  activity 
when  jopven  to  healthy  individuals.  Sonic  of  them  act  very  slightly  upon  the 
circulation  when  given  in  very  large  do&cs,  and  a  few  when  administered  as 
finedy  as  possible  induce  slight  cerebral  Bymptonis,  such  as  vertigo ;  but,  ex* 
O^rtifiig  oimphor^  cafTein,  and  Hoffmanns  Anodyne^  none  are  capable  of  pro- 
dllOiO^  serious  poisoning.  As  any  theory  of  the  method  in  which  t!ie  hysteri- 
eal  coDVulsioD  originates — of  its  immediate  causes  and  the  mechanism  of  its 
production — would,  with  our  present  knowledge,  be  at  best  but  an  ingeniooa 
ipectthition.  the  safest  plan  in  rcgartl  to  tlie  action  of  drugs  belonging  to 
ilie  class  now  under  consideration  is  to  accept  the  teachings  of  cliuicjil  experi- 
mm  ai  to  facta,  and  to  avoid  theorizing  as  to  the  way  in  which  the  results 
tre  brought  about. 

MOSOHUS-MTTSi:,  U,S. 

A  htglity  odorous,  unctuous  substance,  obtained  from  the  glands  situated 
juBt  in  front  of  the  preputial  orifice  of  the  Mo«chus  mosoliiierus,  or  mu»k- 
deer  of  Thibet.  The  geimine  nmsk-sac  is  to  be  distinguished  from  imita- 
tiooe  of  it  by  the  hairs  being  arranged  conceDtrically  around  a  minute  orifice. 
As  it  iieeurs  in  commerce,  musk  is  very  greatly  adulterated, 

FliyfiloLoaiCAL  Action. — Musk  appears  to  act  upon  the  nenroua  system 
tttziply  as  a  mild  stiiiiulant  and  antisptismodic,  Ji>rg  and  Sundeliu  have 
«fX|ieniiieuted  with  it  upon  healthy  men  with  somewhat  contradictory  resulta, 
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According  to  the  first -named  observer,  twenty  grains  of  it  induce  exhilaratioo 
without  lassitude,  but,  according  to  the  latter  authority,  may  cause  giddiness, 
drowsiness,  and  lassitude.  Both  observers  noted  a  slight  increase  in  the  fre- 
quency of  the  pulse.  It  seems  to  me  evident  that  the  action  of  musk  upon 
the  organism  is  a  very  feeble  and  uncertain  one.  Yet  there  is  considerable 
clinical  evidence  that  when  the  nervous  system  is  exhausted  it  is  of  service  in 
calming  restlessness  and  equalizing  the  disturbed  balance  of  nervous  power. 
Therapeutics. — Musk  is  at  present  very  little  used,  but  it  is  strongly 
recommended  by  some  of  the  older  writers  in  various  spasmodic  affections, 
especially  in  hysterical  convulsions.  In  hiccough  it  has  been  considered  a 
specific.  In  the  delirium  of  low  fevers  it  is  sometimes  valuable ;  and  it  has 
been  especially  commended  by  Trousseau  in  the  ataxic  pneumonia  of  drunk- 
ards, when  the  nervous  symptoms  are  out  of  proportion  to  the  local  disease. 
The  dose  of  musk  is  from  five  to  fifteen  grains,  which  may  be  given  sus- 
pended in  mucilage.  Tincture  of  Musk  {Tinctura  Moschi^ — 1  to  10,  U.S.) 
is  given  in  doses  of  one-half  to  two  fluidrachms. 

Castoreum — Castor. — The  preputial  follicles  of  the  beaver  are  pyriform 
sacs,  occurring  in  pairs,  and  containing  an  unctuous  material, — ^the  castor. 
This  is  a  substance  allied  to  musk  in  its  physical  properties,  and  apparently 
also  in  its  medicinal  qualities.  It  is  certainly  less  efficient,  however,  than 
musk,  and  Mr.  Alexander  {Fereiras  Materia  Medica^  American  edition, 
1866,  p.  949)  is  said  to  have  taken  a  quarter  of  an  ounce  of  it  without 
having  experienced  any  effect.  It  is  employed  in  the  same  affections  as 
musk,  in  doses  of  fifteen  to  sixty  grains,  suspended  in  mucilage.  There  is  an 
officinal  tincture,  which  is  stronger  in  alcohol  than  in  castor. 

VALERIANA-VALEEIAN.  U.S. 

The  root  of  the  Valeriana  officinalis,  an  herbaceous  perennial  of  Great 
Britain.  It  consists  of  a  short,  yellowish- white  rhizome,  with  numerous 
fibrous  roots,  of  a  bitter  taste  and  peculiar  odor.  The  active  principle  of 
valerian  appears  to  be  the  oil  of  valerian,  which,  according  to  Pierlot,  con- 
sists of  a  mixture  of  valerian  camphene,  valerian  camphor,  valerianic  acid, 
resin,  and  water. 

Physiological  Properties. — Upon  cats  valerian  has  a  very  extraor- 
dinary effect,  attracting  them  strongly,  and  greatly  exciting  their  sexual 
passions.  It  is  possible  that  this  action  is  suggestive,  due  rather  to  the  re- 
semblance of  the  odor  to  that  of  the  animals  during  sexual  excitement,  than 
to  a  direct  action  of  the  drug.  Valerianic  acid  given  to  rabbits  in  large  doses 
produces,,  at  first,  a  slight  acceleration  of  the  pulse,  which,  with  the  respira- 
tion, afterwards  becomes  less  frequent  than  normal,  and  at  the  same  time 
lassitude  and  muscular  weakness  are  developed.  Enormous  doses  kill  rabbits 
somewhat  suddenly,  or  produce  Msl  gastro-enteritis. 

Upon  man,  large  doses  (3ii  to  3^v)  are  said  to  produce  a  feeling  of  warmth 
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in  tl»e  stomach,  and  sometimes  nuuBea,  vomiting,  and  colicky  pains.  The 
pislae  b  gcoerallj  slightly  (juickened,  and  a  sense  of  exhilaration  i^  induced^ 
Bcoompanicd,  however,  by  lt>rmication  in  the  hands  and  feet.  Very  large 
Mmotinte  cati^  a  feeling  of  hc;ivi[ieii8^  and  even  of  pain,  in  the  head. 

TuERAFCCrrics. — Clinittil  uxj^hcrieucc  Iuvh  demonstrated  the  value  of  valerian 
«8  a  means  of  relief  for  the  mildur  forms  of  fuoctional  disturbance  dependent 
ttfxm  A  wtaik  and  over-excitable  or  an  exhausted  nervoua  sjatem.  In  the 
HAte  of  unrest  familiarly  known  as  *"  nervf^mneu^**  by  Boothing  and  quieting 
the  {luljent,  it  will  often  indireetlj  prueure  sleep. 

In  hjfMierta  it  has  been  the  most  frequently  msed  of  niedleines,  and  iu  action 
id  oftttmes  most  liappj. 

It  baa  also  been  employed,  but  with  more  doubtful  advantage^  in  mania  a 
poitty  and  in  the  tUlirium  of  ndt/unmic  ftverts.  In  these  etuies  it  is  almost 
invariably  conjoined  with  more  powerful  remedies,  and  it  is  very  difficult  to 
«Wide  bow  far  it  a&$ists  in  protmring  the  benoficiid  result. 

AbJUXISTRATION. — The  best  pref*arat ions  of  valerian  ure  the  Jim'd  extract 
lEaetractum  Valeriana  FluUlurn^  U.  S.)i  dose,  one  fluidrachm ;  and  the 
ammoniated  tincture  {Tinctura  Vaierianx  Ammoniaia^  U.S.,^ — §it  to  Oj), 
dote,  ooe  to  three  fluidraehma.  The  dose  of  the  infitsion  is  a  wineglaaaful ; 
ibAl  of  the  simple  tinctuyc  (^Tinctura  Va/tnati^Cy  U, S», — 3i^  to  Ojj  18  one 
lo  three  fluidrachms* 

AcTDtTM  VALimiANICtTM. —  Valerianic  Acid  is  an  oily,  colorless  liquid, 
of  a  eaustio  taste,  and  a  strong  odor,  resembling,  but  differing  from,  that  of 
▼ilefian.  It  is  made  by  the  action  of  chromic  acid  upon  anjylic  alcohol, 
hj  a  somewhat  complicated  process,  and  is  employed  fur  the  manuliicture 
of  Vfitcrianate  of  Ammonium  (Ammonii  Vakrianag^  U.  8.),  a  white  salt 
occurring  in  qundrnn^ulRr  pliites,  which  efHoresce  in  a  dry  and  deliquesce 
in  A  moiKt  atmoi*phere,  have  the  odor  of  vnlerianic  acid  and  a  sbiirp  sweetish 
t»&t^  and  are  very  sijliible  in  water  and  in  alcoboL 

TflERAPECTlCfi, — This  salt  was  introduced  by  M.  P^ckt)  of  Paris,  as  a 
remedy  for  neuralgia*  It  has  since  been  used  very  largely  for  ^wrvoui  head* 
nefte  and  in  hysteria.  It  appears  to  be  about  equivalent  to  valerian,  but, 
unleM  it  be  in  nervous  headaches,  is  less  elBcicnt  The  dose  of  it  is  ten 
gmusi  which  id  generally  adminbtered  in  the  form  of  an  datir. 


ASAFCETIDA-ASSArETIBA.    IT.S, 

An  exudiition  obtained  by  incising  the  living  root  of  the  Narthex  Assa- 
f«Btida,  an  umbelliferous  p!ant  of  Afghanistan,  It  mostly  occurs  in  irregular 
opaque  masses  of  a  dull  yellowish-  or  piiikish-brown,  white  when  freshly 
broken,  of  a  bitter  acrid  taste  and  a  strong  garlicky  odor.  Even  this  htmp 
iuttt/etida  U  largely  comjK.^sed  of  tears  agglutinated  together;  sometimes 
tlicae  teant  are  distinct  and  separate,  when  they  conBtituto  the  variety  known 
aa  ama/etida  in  (ears,     Assafetida  is  composed  chiefly  of  gum  and  resin, 
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but  its  properties  arc  id  great  part  due  to  the  volatile  oil,  of  which  it  con- 
tains  from  3.5  to  4.5  per  cent. 

Physioloqical  Action. — When  taken  into  the  stomach,  assafetida  acts  as 
a  local  stimulant  and  carminative,  and  on  this  account  is  in  some  parts  of  the 
East  used  as  a  condiment.  The  oil  is  without  doubt  absorbed.  The  evidence 
as  to  its  action  upon  healthy  men  is  both  scanty  and  contradictory.  Thus, 
whilst  M.  Pidoux  took  half  an  ounce  in  a  single  dose  without  perceptible 
effects  other  than  to  render  his  secretions  horribly  offensive  for  two  days, 
Jorg  and  his  disciples  found  that  in  twenty-grain  doses  it  produced  gastric 
uneasiness  and  pain  with  alvine  dejections,  increased  the  p\ilse-fi*equency  and 
animal  warmth,  quickened  the  respiration,  and  caused  headache,  giddiness, 
and  erotic  excitement. 

Therapeutics. — Clinical  experience  has  abundantly  proven  that  assar 
fetida  is  one  of  the  most  efficient  of  the  so-called  antispasmodics,  and  may  be 
given  to  fulfil  the  same  indications  as  valerian  in  functional  spasm,  in  hys- 
teria, and  in  nervousness.  It  differs  from  valerian  in  having  a  much  more 
decided  action  upon  the  mucous  membranes.  It  is  an  excellent  carminative, 
and  in  the  form  of  injection  is  constantly  used  for  the  relief  of  tympanitis. 
It  also  in  small  doses  increases  the  appetite,  and  affords  relief  in  the  dys- 
pepsia, with  flatulent  colic  and  costiveness,  of  the  aged  or  hysterical.  As  a 
stimulating  expectorant  and  antispasmodic,  it  is  useful  in  whooping-cough 
and  in  chronic  catarrh.  It  is  especially  efficient  in  palliating  the  latter 
affection  as  occurring  in  old  people,  when  the  difficulty  of  breathing  is  parox- 
ysmally  increased  by  spasm  of  the  bronchial  tubes.  In  infantile  conmdsions 
and  in  severe  infantile  colic,  assafetida  enemata  (f  3^i  ^  f  S^  ^f  ^^^  milk) 
ore  exceedingly  useful  and  harmless. 

Administration. — The  Pills  of  Assafetida  (Pilulse  AssafaJidm,  U.  S.) 
each  contain  three  grains :  from  two  to  four  may  be  given  at  once. 

The  dose  of  the  mixture  or  inilk  of  assafetida  (^Mistura  Assafoitidse,  U.  S., 
— 5"  to  Oj)  is  half  to  one  fluidounee;  for  injections,  one  to  three  fluid- 
ounces ;  that  of  the  tincture  {Tinctura  Assafoetida,  U.S., — Zu  to  Oj),  half 
to  one  fluidrachm.     The  suppositories  contiun  the  equivalent  of  forty  mia 
iins  of  the  tincture.     Emplastrum  Asa/ietidm,  U.  S.,  is  used  externally. 

OAMPHOEA-OAMPHOR.  U.S. 
Camphor  is  obtained  in  China,  Japan,  Cochin  China,  the  Sunda  Islands, 
(^tc,  by  boiling  the  comminuted  wood  of  the  n)ot,  stem,  and  branches  of  the 
Laurus  Camphora,  and  skimming  off  the  camphor  as  it  rises  to  the  surface 
of  the  water  when  cold.  This  camphor  is  then  partially  purified  by  subli- 
mation, and  comes  into  commerce  as  crude  camplior,  which  is  in  grains  of  a 
whitish  or  pinkish  color,  and  is  finally  purified  by  sublimation  with  lime.* 

*  A  variety  of  camphor,  as  well  as  of  camphor  oil,  yielded  by  the  Dryobalanopi  Caa- 
pbora,  is  very  highly  valued  in  the  East,  but  does  not  reach  this  country. 
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Refined  eafDpbor  (or,  as  it  ia  cotuDionly  called,  camphor)  occurs  in  diAs  or 
betBlnphcrical  bowMike  trntisliicent  masses,  of  a  fibrrms  orirranulnr  fracture, 
1u  tiiBte  is  hot  and  peculiar;  its  odor  very  strong  and  Lbaractcristic ;  it  is 
Tdlflitile.  inflammable,  tough,  but  readily  pulverized  on  the  addition  of  a  few 
dn»p9  of  alcohol ;  melts  at  347*^  F. ;  Is  soluble  in  one  thousand  piirta  of  cold 
WHtcr,*  in  one  port  of  strong  alcohol,  and  atiJl  more  soluble  in  chloroform  ; 
tliniwn  upon  water,  a  granule  of  eampbor  floats,  and  exhibits  a  rot^iry  motion. 

By  slow  sublimation  at  ordinary  temperatures,  camphor  can  be  made  to 
2ryistnHizc  in  handsome  hexagonal  tabku. 

PjiVHiOLOOlCiiL  Action. — Locally  applied,  camphor  is  a  decided  irritant, 
■bllOl^h  when  it  is  taken  into  the  mouth  a  svmsc  of  coolness  af\er  a  time  is 
CVporienoed,  due  no  doubt  to  the  volatility  of  the  drug :  a  precisely  analogous 
phcDomenon  occurs  with  some  other  volatile  irritants,  such  as  oil  of  pepper- 
mwLf 

Great  dlfferenoes  of  opinion  have  prevailed  in  regard  to  the  action  of 
^Muphor  upon  mun,  and  it  is  scarcely  doubtful  that  it  acts  differently  upon 
Afiereut  persons,  or  at  least  that  doses  which  in  some  cause  only  exhilaration 
in  others  prLduce  general  depression.  When  a  modenite  do.ne  (five  to  ten 
g;imt]ia)  of  canjplior  is  taken,  a  feeling  of  exhilaration  is  usually  induced,  a 
aetiM  of  comfort  and  quietness,  cBpeeiatly  marked  in  those  previuusly  sufler* 
Ii^  itvm  **  nervousness  f'  the  pulse  may  be  somewhat  accelerated,  although 
h  is  undoubtedly  not  markedly  afl'eeted  in  the  majority  of  cases,  and  TrouB- 
ieio  saw  it  fall  ailer  the  ingestion  of  ten  grains  of  the  drug.  After  larger 
dtiset  (twenty  to  thirty  grains)  the  pulse  is  usually  lowered  in  frequency, 
ftfid  giddiness,  with  a  feeling  of  lassitude,  is  produced,  preceded,  it  may  bo, 
by  a  whort  period  of  exhihirative  excitement.  After  poisonous  doses  (thirty 
iCf  sixty  grains)  the  syuiptoms,  which  are  tolerably  unif*>rm,  are  as  follows : 
fiiintnesjj,  headache,  vertigo,  confusion  of  ideas,  burning  pain  in  the  stomach, 
delirium,  violent  convulsions,  insensibility,  apparent  gcnoral  paralyais;  n 
ptdae  genendlj  small,  but  sometimes  uceelenUed  and  sometimes  lowered  in 
iiumb<!r;  n  fikin  cool,  pale  or  livid,  generally  bedewed  with  sweat.  Sudden 
unconM*iousneaB|  with  or  without  convulsions,  ba£^  been  in  »ume  instances  the 
Emt  nianifeiitation  of  the  action  of  the  poison,  and,  of  course,  in  any  indi- 
Tidual  caiio  many  of  the  symptoms  narrated  above  may  be  wanting.^ 

No  death  has  occurred  in  the  adult  directly  from  camphor.  A  joung, 
eickly  infant  was  killed  by  ten  grains  of  it ;  and  a  woman  four  months  gone 

•  By  mbbisg  tbo  gam  up  with  mognciia  lo  water,  the  liitler  eftQ  be  mftd«  ta  tiik«  up 
much  more  than  one  part  tu  on«  tbouiaod. 

Y  Fur  phjr Biological  acUon  of  V'tmphor-CgmM,  •««  Arck*  Experxm,  FatK,  und  Tkerap,^ 
l»73,  M.  i. 

'  t  Omw,  Edinhurffh  Med,  /c.H«in/,  Mny,  IS73;  The  Ciinic,  March,  T8r»j  Wtttter  M^di- 
amttcAr  Pr^tt,  1874,  p,  268 ;  Bcrtnu  KUtu  »*"«<■**«*♦,  Sept.  1873-74;  frwut.  Lnnd.  Clitt.  Soe^ 
1»7«,  p.  27  i  London  Ltntett^  187fl,  li.  71 1  Brit,  Med.  Jouru^  F«b.  1876?  »!■<»  1877,  I.  607. 


L 


208  SYSTEMIC  REMEDIES. 

in  pregnancy,  having  taken  three  drachms  of  camphor,  suffered  the  usual 
symptoms,  followed  by  an  abortion  which  proved  fatal. 

Much  contradictory  evidence  might  be  adduced  as  to  the  influence  of  cam- 
phor upon  the  genital  organs.  The  truth  evidently  is  that  its  action  varies 
according  to  the  dose  and  the  idiosyncrasies  of  the  patient  In  the  great 
majority  of  instances,  I  think,  camphor  in  moderate  doses  has  no  decided 
influence  upon  the  sexual  system ;  at  least  I  have  seen  many  hundred  such 
doses  taken  and  have  never  yet  seen  any  aphrodisiac  effect.  In  some  per- 
sons, however,  full  therapeutic  doses  are  said  to  cause  sexual  excitement. 
In  regard  to  very  large  doses,  the  testimony  is  quite  uniform  that  if  they 
exert  any  action  it  is  to  lessen  the  erotic  feelings. 

Camphor  acts  upon  articulates  as  a  violent  poison  ;  in  birds,  according  to 
Menghini,  it  causes  stupor  or  delirium  with  epileptiform  seizures ;  in  mam- 
mals it  produces  symptoms  similar  to  those  seen  in  man,  such  as  vomiting, 
violent  convulsions,  coma,  and  death,  apparently  from  asphyxia.  The  con- 
vulsions must  be  of  cerebral  origin,  as,  according  to  the  experiments  of  C. 
Weidemann  (^Arch.  Exp.  Patlwl.  und  Therap.,  vi.,  p.  216),  and  of  Hoffmann 
(quoted  by  Weidemann),  they  do  not  occur  after  section  of  the  cord  in  por- 
tions of  the  body  below  the  point  of  division.  Whether  they  are  the  result 
of  a  direct  action  upon  the  cerebrum  is  not  determined,  but  the  other  symp- 
toms produced  by  camphor  indicate  that  the  drug  has  a  decided  influence 
upon  that  organ.  In  frogs,  Weidemann  found  that  the  convulsions  are  masked 
by  a  general  paralysis,  chiefly  due  to  a  depressant  action  upon  the  motor  nerves; 
the  spinal  cord,  however,  also  suffering  in  its  functional  activity,  the  muscles 
escaping.  The  action  of  toxic  doses  of  camphor  upon  the  circulation  is  de- 
cided. In  the  poisoned  frog  the  cardiac  beats  become  slow  and  powerful,  and 
as  Heubner  found  (Arch.  Exper.  Path,  und  T/i£rap.,  v.,  p.  427)  the  camphor 
was  able  to  excite  the  heart  when  arrested  by  muscarin,  it  is  probable  that  its 
action  is  upon,  the  heart  itself  The  same  investigator  failed  to  get  any  rise 
of  arterial  pressure  in  rabbits ;  but  in  the  more  extended  researches  of  Weide- 
mann it  was  found  that  in  the  convulsive  stage  of  camphor-poisoning  there 
is  a  very  marked  rise  of  the  arterial  pressure,  which  is  largely  due  to  the 
convulsions  and  disturbance  of  breathing,  as  it  is  in  a  measure  prevented  by 
curarization  and  artificial  respiration.  Under  these  circumstances,  however, 
sudden  periodical  elevations  of  all  of  the  arterial  pressure  occur.  The  cause 
of  this  phenomenon  is  not  obvious,  as  Weidemann  affirms  that  it  is  prevented 
by  section  either  of  the  cord  or  of  the  vagi.  As,  after  section  of  the  cord, 
toxic  doses  of  camphor  lessen  the  arterial  pressure,  it  would  seem  probable 
that  it  is  directly  depressant  to  the  heart. 

Camphor  appears  to  be  very  much  altered  in  its  passage  through  the  body. 
Exactly  in  what  form  it  escapes  is  not  determined,  but  the  studies  of  Weide- 
mann seem  to  indicate  its  conversion  into  a  glucoside-like  body. 

Therapeutics. — Camphor  is  very  largely  used  internally  as  an  antispa£»- 
modic,  to  quiet  restlessness  and  ^'  nervousness.^^   It  is  also  employed  in  certain 
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flmfnfbl  aSeciions  soen  tn  iho^e  persons  who  are  c^pmalt^  ImLle  to  the  con- 
dition of  the  Ticrvoas  system  jitst  iiientioDod :  tliui^,  it  h  ofteti  useful  in 
ii»4TfOM4  hetiilftrhrn  nnd  Jt^xmcnorrhaa.  Indeed,  in  tlic  ktter  disease^  eithei 
slofic  or  ciiuibtned  with  opium  iu  bad  cmeSj  it  is  a  moat  yaluabk'  drug,  but 
miut  be  ^ven  freely*  In  diarrhoea  not  dependent  upon  infiammation,  in 
chfdetinr^  and  even  to  »ome  extent  in  chokra,  cixtnplior  is  a  very  efficient 
natuedy,  allaying  intestinal  paiu  and  spa^m,  and  also  eliocking  intestinal  secre- 
tion. It  enters  into  a  large  proportion  of  the  pttpular  elmlcra-mixturcs.  In 
ndjfnamw/fver»  it  haa  been  very  greatly  empluyed,  but  la  of  doubtful  advan- 
ti^C^ :  «tilU  a  gtXKl  deal  of  testimony  could  be  adduced  in  favor  of  its  u^neful- 
na»  in  ausUiniiig  the  system  in  tlie  low  atages  of  these  diseaj^e^s;  and  in 
UtfiTOtts  rwsdessneas  occurring  at  such  time^  it  is  often  very  soothing.  In 
tihHonmd  Kxual  excitement^  and  in  chonlee^  large  doses  of  camphor  very 
often  appciir  to  act  most  happily.  The  drag  has  also  been  veiy  tVequenlly 
exhibited  in  Tarious  apasmodic  affectionSj  such  as  whiMqnn^-coufjh,  cpilepi^y^ 
aitil  even  puerperid  and  iirychnic  convuhmiSj  but  is,  I  believe,  at  present 
never  so  employed.  In  hy$trricnl  convuhlons,  a^  in  other  phenomena  of  the 
mm/t  origin^  camphor  is  a  useful  antispasmodic. 

K&t^snially,  camphor  is  much  used  In  Uniments  a^  a  stimulant  application 
Ibr  imsiBfs^  tprauu^  etc* 

Administration. — Large  doses  (ten  to  fifteen  grains)  of  camphor  are 
best  aJministered  in  emulsion,  because  when  given  in  this  way^  being  yezy 
finely  uubdivided,  they  create  as  little  irritation  as  jK)ssib]e,  and  are  rapidly 
^ibaorbed  \  smaller  doses  may  be  given  in  pill.  A 8  an  antiKpasmGdic,  the 
Camph&r  Water  (Aqua  Camphorm, — 1  to  125,  U.S.)  is  u.sually  preferred; 
Its  doae  is  half  a  Huidounce  to  two  tiutdounces,  but,  when  a  decided  effect  is 
desired,  the  Spinl  of  Camphor  {^SptHtus  Oimphorm — ^1  to  10,  U.S.)  is 
preftirable :  its  d^jse  is  lialf  a  fluldrachm  to  a  fluidrachm.  For  external  uHe, 
the  U,  S,  Pharmacopoeia  recognizees  the  LitiimeniumCttniphoraE.  (camphor  one 
pMt,  olive  oil  six  parts)  and  the  Limrtventum  Suponisj  or  Soap  Liniment^ — 
ft  Sttld  linltnent,  y&^  popular  by  itself,  or  as  the  basis  of  more  stimulating 
preporatiooB, 

Oleum  Ca^wuokm. — Oil  of  Camphor  is  the  volatile  oil  of  the  Cam- 
phora  (»f!icinaruui.  As  it  occurs  in  our  market,  it  is  a  reddish  or  yellowish- 
brown  li«{uid,  having  a  strong  odor  of  camphor,  and  a  hot,  camphoraceous 
ta*te.  It  contains  camphor  in  solution,  and  is  probably  equivalent  to  it  in 
p^  tl  action,  except  that  it  i?^  locally  more  stimuladnir,  and  therefore 

pr  ut  intestinal  disorders.     The  dose  is  five  to  ten  drops. 

CA3IPH0RA  MONOBROMATA.  U.  S, — MoHohromafetl  Otntpftor,  or  Bro- 
maUti  Otmphor, — With  iodine  and  bromine  camphor  unites  to  furm  eom- 
|Kiiindfl.  According  to  Laurent^,  hromcamjfhor  occurs  in  red  i»rthorhombio 
oryttiala,     Theae  when  exposed  to  die  air  utidoriro  rsipid  spontaneous  decom- 
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position,  but  by  heating  in  a  closed  vessel  are  resolved  into  hjdrobromio 
acid,  and  a  compound  in  which  one  atom  of  hydrogen  of  the  camphor  has 
been  replaced  by  bromine.  This  bromated  camphor  b  a  crystalline  solid,  or 
occurs  in  large  acicular  crystals  several  inches  long. 

We  have  just  sufficient  knowledge  to  show  that  bromated  camphor  pos- 
sesses most  interesting  physiological  powers,  which  ought  to  be  thoroughly 
investigated.  All  this  knowledge  is  derived  from  the  veiy  incomplete  re- 
searches of  Bourneville  (Zc  Progrhs  Med.,  1874,  and  The  Practitioner^  1874, 
also  CompteS'RenduSj  Aotit,  1875),  of  Lawson  (7%c  Practitioner,  1874  and 
'75),  and  of  Pathault  {Bromure  de  Camphor,  Paris,  1875).  In  mammals  it 
produces  muscular  weakness  passing  almost  into  paralysis,  convulsions,  reduc- 
tion of  temperature,  great  decrease  in  the  rate  of  the  respiration  and  of  the 
pulse,  profound  sleep  or  stupor,  and  finally  death.  The  fall  of  temperature 
is  most  remarkable,  amounting  sometimes  to  over  30°  Fahr.(!)  (Bourne- 
ville, Practitioner,  Aug.  1874,  p.  119).  It  is  at  first  rapid,  but  in  fatal 
cases  appears  to  be  progressive.  Bourneville  states  that  the  blood-vessels 
of  the  eyes  and  ears  are  diminished  in  calibre.  He  also  found  that  the 
continuous  use  of  the  drug  produces  a  very  notable  loss  of  flesh  in  rabbits 
and  cats. 

Therapeutics. — Bromated  camphor  was  first  introduced  by  Prof.  De- 
neffe  (Presse  Medicate  Beige,  1871)  as  a  nervous  sedative,  and  as  a  useful 
antispasmodic,  especially  in  delirium  tremens.  Its  value  in  the  latter  dis- 
ease has  been  confirmed  (a  single  case)  by  Dr.  A.  M'Lean  Hamilton  {New 
York  MedicalJoumal,  July,  1872),  who  also  commends  it  highly  in  chordee. 
In  hi/ateria  it  has  been  used  by  various  physicians  with  different  results, 
sometimes  appearing  to  do  good,  in  other  cases  failing  (see  Pathault) ;  it 
has  also  been  employed  with  some  success  by  Dr.  Wm.  Hammond  (A^.  Y. 
Med,  Jour.,  July,  1872)  in  the  convulsive  irritation  of  teething,  and  even 
in  more  serious  convulsive  diseases,  such  as  epilepsy.  The  clinical  evidence 
in  its  favor  is,  however,  not  very  convincing,  and  Lawson  has  not  found  it 
very  serviceable.  In  spermatorrhoea!  have  certainly  seen  much  good  from 
its  use.  It  is  taken  with  difficulty,  and  is  apt  to  irritate  the  stomach. 
Bourneville  proposes  the  following  formula  for  hypodermic  use,  but  Lawson 
states  that  it  is  so  pungent  that  it  cannot  be  employed:  Bromated  camphor, 
gr.  xlv  ;  Alcohol,  f  5ix ;  Glycerin,  f  5vss.  The  dose  of  the  drug  is  five  to 
ten  grains,  repeated  as  necessary.  In  Bourneville*s  experiments  twelve 
grains  injected  under  the  skin  of  a  cat  caused  death  in  seventy-two  hours. 

Carholated  Camphor, — When  fifteen  grains  of  carbolic  acid  dissolved  in 
an  equal  quantity  of  alcohol  are  rubbed  up  with  thirty-five  and  a  half  grains 
of  camphor,  an  oily,  pale-yellow  liquid  with  a  feeble  odor  of  camphor  results. 
This  does  not  mix  with  water  or  glycerin,  but  does  with  almond  and  olive  oil. 
It  has  been  proposed  by  Dr.  Soulez  as  a  non-irritant,  antiseptic  dressing  for 
wounds  (sec  Amer,  Joum,  Med.  Sci.,  July,  1877,  or  Loud.  Med.  Record, 
May,  1877). 
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80CCINUM— AMBER. 

Amber  b  a  fossil  resin  fouud  on  the  southern  coasts  of  the  Baltic  and  In 
cvtbf^r  partions  of  the  world.  It  i»  not  itn^lf  officinal  or  ii>ed  in  inedicine, 
bm  bjr  dedtmctive  distillutlou  viold^  aii  empyniumatic  oil  which  i^  included 
ttt  ibe  Mdieriii  Medicii  list  of  the  U.S.  Pharmaeopoob. 

OLKUM   8UCCINI— OIL  OF  AMBER.     XJ.  S, 

Oil  uf  amber  is  an  amber-colored  liquid,  of  a  hot  taste,  and  a  very  t^trong, 
dtsa^n^cable  odor.  As  kept  in  the  shops  it  is  said  to  be  usually  sophibti* 
oUed.  It  is  a  powerful  local  irritant,  and  has  been  used  as  a  rubefacient  to 
ebroiiio  rkeamaii^m  and  similar  disorders.  It  is  also  an  efficient  unti^^pas- 
naodic,  and  as  such  is  used  in  h^^teria,  in  whfx/piugcovgh^  and  in  ut/utttilc 
cofuniZnoftf.  lo  the  brouchitU  of  infante,  with  severe  nervous  sjiuptomSp 
Si  wcU  as  in  the  two  affections  last  naiucd^  it  is  very  useful  as  a  counter- 
trritaot  and  nerre-stiiuulant  when  diluted  with  from  one  to  three  parts  of 
f>Uve  oil  and  freely  applied  over  the  spine.  In  obetinato  hkcou^h^  pven  by 
the  stoomehf  it  is  probably^  next  to  musk,  the  most  efficient  remedy.  Dose, 
ten  to  twenty  drops,  g:iven  in  emulsion. 

SPIRITUS  ^THERIS  COMPOSITDS^-COMPOUND    SPIRIT    OF 

ETHER.    US. 

ftoffmant  Anodi/ne  consiiJts  of  aleobol  a  pint,  ether  h:ilf  a  pint,  and  ethe- 
reftl  oil  six  fluidrachnis.  It  is  a  c^tlorie^,  (nUaiuniabte  lL«[uId,  of  an  aromatic, 
mhcreal  cwlor,  and  a  burninp,  sli^htly'swc^jtish  ta^te.  It^  sfHScific  |jjavity  is 
0.815.  IlofTuian's  Anmlync  is  sometimes  offered  for  sale  without  the  ethereal 
oiL  Forty  dropts  of  the  genuine  preparation  will  render  a  pint  of  wat4?r  dis- 
tiDclIy  milky;  but  if  no  oil  of  wine  be  pR»sent,  milkiness  will  not  occur. 
Stfutrtal  oil  (^Oleum  jEthcreum^  U.S.)  is  a  tranf^pareut,  nearly  colorless, 
volatile  liquid,  of  a  peculiar  aromatic  odor,  and  sharp,  bitter  ta.stc.  Its 
ftpoctfio  pravity  is  0.91.  It  is  heavy  oil  o/wine,  prepared  by  the  action  of 
an  excess  of  imlphuric  acid  on  alcohol,  and  diluted  with  ec|ual  partij  of  strong 
ecber. 

Tri  KRAPEUTICS. — We  have  little  or  no  knowledge  in  regard  to  the  action 
of  bt^vy  oil  of  wine  upon  the  syst<im.  Clinical  experience  hiw  shuwn  tlmt 
lltiffinun*s  Anodyne  is  more  persistent  in  its  effect.^  upon  the  nervous*  system 
than  an  cfjuivalent  amount  of  ether.  It  is  a  very  efficient  carujinative,  and 
li  aliMi  a  most  useful  antispasmodic  in  all  the  disorders  for  which  iiueh  reme- 
dial aro  cmjiloyed,  c^prvisilly  when  tliere  i.s  u  tendency  t*)  failure  (tf  the  irir- 
calalion,  as  in  tvi/tvr/tii*  tmi/iac  itisease.  The  diisc  is  one  ctr  two  Huidnu.hms. 
refteated  in  half  an  hour  ur  un  hour  if  reriuired,  and  y:iven  in  csold  water. 

HDMULUS-HOPS.   U.S. 
Tbc  strobiles  of  Humulus  kpulus,  or  the  hop-vine,  cultivated  in  northern 
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and  middle  Europe  and  in  the  United  States.  Hope  are  soft,  greenish  ood^Sy 
one  or  two  inches  in  length,  composed  of  tbin,  leaf-like,  imbricated  scal^^v 
having  a  bitter  taste  and  a  heavj  narcotic  odor.  At  the  bases  of  the  scsil^* 
is  a  yellowish  powder,  officinal  under  the  name  of  Lvpulinum.  Litpulin  is  i«* 
minute  grains,  and  contains,  according  to  Payen,  2  per  cent,  of  volatile  €>iU 
10.30  per  cent,  of  bitter  principle,  and  60  to  55  per  cent  of  resin.  Volatile 
oil  of  hops  is  yellowish,  and  has  a  strong  odor  of  the  drug,  and  an  ac«^<* 
taste.  The  bitter  principle  has  been  obtained  by  Lermer  in  brilliant  rhoml^^^ 
columns,  of  an  acid  reaction. 

Therapeutics. — Hops  are  a  bitter  tonic,  and  a  very  feeble  narcotic,  pr^>' 
ducing,  when  taken  very  freely,  some  heaviness,  and  perhaps  sleep.  Tk^y 
are  especially  useful  as  tonics  in  cases  of  nervous  irritability  requiring  med^" 
cines  of  the  class.  In  delirium  tremens  they  are  veiy  largely  used  to  quE<^* 
nervous  irritability,  to  aid  more  powerful  remedies  in  procuring  sleep,  and  ^^ 
the  same  time  to  strengthen  digestion.  In  priapism,  in  irritation  of  /A^ 
bladdery  and  in  abnormal  sexual  excitement,  hops  have  been  exhibited  wicb 
asserted  benefit.  They  may  be  tried  in  large  doses,  but  very  oflen  will  fail- 
Externally,  hops  are  employed  in  the  form  of  poultice,  and  when  fresb 
certainly  seem  to  aid  the  heat  and  moisture  in  allaying  pain. 

Administration. — The  dose  of  the  tincture  (^Tiuctura  Humuli — 1  *.<> 
5,  U.  S.)  is  half  a  fluidounce  to  three  fluidounces.     For  a  decided  narcot  ic5 
effect  the  practitioner  may  use  either  the  oleoresin  of  Z/upnlin  (^Oleoresiwm^M^ 
Lupidinxj  U.  S.),  dose,  ten  minims  to  a  fluidrachm,  in  pills  if  desired,  o^ 
the  Jluid  extract  {Extractum  Lupulins^  Fluidum,  U.S.),  dose,  half  a  fluid  — 
drachm  to  two  fluidrachms. 

A  hop  poultice  is  sometimes  made  by  simply  moistening  with  hot  wat>^^ 
the  hops  contained  in  a  gauze  bag  of  the  required  size  and  shape.  In  80i*»^3 
cases  a  mixture  of  the  broken  strobiles  with  an  equal  part  of  Indian  mecv^ 
affords  a  more  eligible  preparation. 

LAOTUOAEIUM.    U.8. 

The  concrete  juice  of  the  Lactuca  sativa,*  or  garden  lettuce,  occurs  m  t^^*'  ^^ 
forms  in  our  markets.  The  English  variety  is  in  small  irregular  pieces  ab<^^*-^* 
the  size  of  a  pea ;  the  German,  in  masses  of  about  an  inch  long  and  half  ^^""^^ 
inch  in  thickness.  The  color  varies  from  a  dark  reddish-brown  to  a  li«^^^  ^^ 
yellowish-brown.  The  odor  is  faintly  narcotic,  the  taste  bitter.  It 
tains  a  bitter,  crystallizable  principle,  Lactucin,  probably  first  discovered 
Aubergier,  but  especially  investigated  by  Ludwig  and  Kromayer  (-4 
Phann.,  cxi.). 

Therapeutics. — Lactucarium  is  certainly  a  very  feeble  drug.  Bouch 
dat  gave  half  an  ounce  to  a  dog,  with  merely  negative  results ;  and  ir 
number  of  trials  made  with  it  some  years  since  I  was  unable  to  perceive  tl 


*  For  case  of  reputed  poisoning  by  Lactuca  viro8a,8ee  Schmidt**  Jahrb,,  Bd.  171,  p.  1 
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■  it  eierud  anj  influence*     A  very  krge  amount  of  teBtimouj  exists  to  the 

■  aanw  effect ;  but,  on  the  other  hand,  various  ohservei-s  have  chdmcd  that  it 
H  cierta  1  pocuJiar  soothing,  hypnotic  influence,  like  to,  but  much  less  intense 
H  Inni,  tlmt  of  opium,  and  free  from  its  disagreeable  aftor-effects,  such  as  de- 

■  |fw>ii,  Daujea,  coustipatiou,  etc.     It  may  be  tliat  the  drug  varies  greatly 

■  WConUng  to  age,  time  and  mode  of  preparation,  etc. 

■  Ltctttcin  has  been  expKirimeixtud  wkh  by  FroHmiiller,  who  found  it  pro- 

■  ^JrtlQiiately  lesB  hypnotic  than  the  crude  drug  (Dtut^ches  Klinik,  1865). 
K  Toe  astjtlly  as^i-^ned  dose  of  lactucarium  u  thiity  grains^  of  ihajluid  extract 

■  i^rodum  Liicitwwu  Fluid iim,  U.S.)  half  a  fluidrachm.  Much  larger 
I  fiujjtities  may  be  given  with  little  effect. 

I  OIMIOIFUGA-BLAOK  SHAKEEOOT.   U.S. 

■  rhe  root  of  Cmiicifuga  racemosii,  au  indi;^ouous  herbaceous  plant,  growing 

*^iitniuitly  in  rich,  shady  woods,  attaininj^  a  height  of  six  or  seven  feet,  aud 

'^dily  distinguished  by  its  very  largo  multi  compound  heaves  and  it«  huig- 

^faxiehed  spikes  of  whitish  polyandrous  flowers,  naked  when  oiwn.    The  root 

^Oiiaiats  of  a  knotted  head,  with  numerous  fine,  brittle  rootlets ;  the  odor  is 

*i*it^  the  taste  bitterish,  sojntnvhat  astringent  and  acrid.    It  has  not  yet  been 

®t^nuiaed  exactly  upon  what  the  activity  of  cimicifuga  depends.     Mr.  Geo, 

H.   lHaTis  has  found  in  it  a  volatile  oil,  which  Prof.  Geo.  B.  Wood  thinks  is 

^ry   probably  active,  since  the  virtues  of  the  drug  deteriorate  on  keeping. 

The?r^  are  also  two  resins  in  the  root. 

I^  IIYSIOLOGICAL  AcTiON. — Although  ciniicifuga  has  been  mofit  extensively 

****^^^  by  American  practitioners  since  the  publicatiou  of  the  paper  of  Dr.  Youug 

i^^^mtrican  Jonrtud  ijf  tlu^  Medical  Sciences,  vol,  ix.)  in  1831,  yet  we  have 

little  accurate  kuowledge  as  to  its  physiological  action.     Dr.  Chapman 

'iiitiUM  a/  TherapcHtici^  Uth  od.,  vol.  i.)  affirms  that  in  full  doses  it  tumses 

•**^*^  ^  nausea,  more  or  less  relaxation  of  the  surface,  vertigo,  tron»ors,  and  decided 

™* faction  of  the  pulse;  and  Dr,  N,  S.  Davia  (D'ansttcfiom  of  th^  American 

^^^ml  AMociati&H^  1848,  vol.  i.  p.  .^51)  dwells  very  strongly  upon  its  seda- 

^  action.     In  full  doses  it  certainly  influences  the  cerebrum,  producing 

headache  and  giddiness.     Although  In  large  doses  it  vomits,  yet  its 

.       -^^^^  ictian  is  never  violent,  and  it  never  causes  more  than  relaxation  of  the 

^^^rek.   Vorioos  practitioners  have  asserted  that  it  actji  upon  the  respiratory 

^^•cona  membrane. 

TMERAPErTlcs. — Cimicif\iga  was  originally  proposed  by  Dr.  Young  as  a 
^^lucdy  in  chrrea^  and  since  his  time  has  I*cen  very  largely  used  in  that 
2**ea»c  by  American  practitioners.      In  simple  choi-ca,  such   as  exists  in 
Idren,  it*  value  is  unquestionable.     It  must  be  given  freely,  and  in  most 
tlie  consentaneous  exhibition  of  iron  and  laxatives  materially  aids  ia 
ng  a  cure. 

Ill  ictite  {njiammatorff  rheutnatigm,  eimiclfuga  has  been  highly  recom- 
^tended  by  Dr.  Davis  and  other  practitioners.     I  have  soen  it  do  good,  but 
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it  ia  at  prt^nt  very  rarely,  if  ever,  used.  In  chrmnc  bronchitU  it  b  some- 
tinies  eiijpktyed  with  beoefit,  egpccially  when  the  expectoration  is  free  and 
ht!ctic  existi^. 

ADMiNisTaATlON. — ^As  cimicifuga  deteriorates  by  keeping,  the  fresh  dmg 
should  always  be  used.  The  powder  (dose,  twenly  grains)  b  preferred  by 
soQJC  practitioners;  but  I  have  found  the  officirjal yAr/r/  extract  {ExtractHm 
Ctmici/ti(/x  Fluidunif  U.  S.)  very  active  in  doses  of  from  twenty  minims 
to  a  JIuidriR-hm.  The  dose  of  the  tincture  {Tinctitra  Cimici/u^g^ — 1  to  5, 
U,  S.)  b  one  to  two  fluidraulims, 

OAFFEA-OOrrEE, 
The  seeds  of  the  Caffea  Arabica  are  such  familiar  objects  that  spaoe  will  not 
be  here  oceiqued  with  their  de-^criptiun.     It  sliould  be  reiuembcred  that  cofTet 
contains,  hasides  Qiffetn^  an  eujp)  icumatic  oil,  whith  has  dctiiled  effects  upon 
the  system. 

CAFPEINA.     U.S. 

Caffeine  occurs  in  long,  suow^white,  silky,  opaque,  odorless  crystals,  some- 
times conjoined  into  feathery  crystals,  of  a  feeble  hitter  taste.  It  ha«  a  neutral 
reaction,  but  unites  with  acids  to  form  salts.  It  is  soluble  in  100  porta  of 
water,  ICO  parts  of  abmilute  alcohol,  and  220  parts  of  ether.  It  was  first 
discovered  in  coffw  by  Kunge  (Schweiffff.  Juum,  Chem.  Ph^$.,  xjuti,),  in  1S20. 
In  1827,  Oudry  discovered  a  principle  in  tea  which  he  called  thcin^  which  in 
1838  was  proven  by  Mulder  and  C.  Jobst  to  be  identical  with  caffein.  War- 
tiua,  Stcnhouse,  J.  Attfield,  and  other  cheiiiist*  have  also  ehown  that  caffein 
la  the  active  principle  of  Gaarmia  (the  fruit  and  leaves  of  the  Panifima 
sorb  a  IS  of  Brazil),  of  M<iU  or  Pumfpuir/  tea  (the  leaves  of  the  Hex  Para- 
ifitak'usui)*  and  of  the  Kfjia  nut  of  Africa  (  Ctif^i  aatminatn),  IL  M.  Stutth 
(Journal  of  Applied  Science^  Sept.  1S74)  has  also  found  it  in  Yaiipon  (the 
leaves  of  our  native  Ilex  Casame), 

riivsiOLoaiCAL  Action. — Thestudj  of  the  physiological  action  of  caffein 
in  relation  to  its  tberapeutje  use  vmi  be  most  conveniently  made  in  two 
divisions,  namely,  the  action  of  toxic  and  that  of  mmute  doses. 

Ihxic  DoKcs. — The  influence  of  the  alkaloid  upon  frogs  has  been  studied 
by  Alboi-8  (DfutuchcH  Klhnk,  1 853,  p.  370),  Falck  and  Stuhlniann  (  VirchotCM 
Archiv^  Bd.  Sill  p.  3(35),  Mitscherlich  (Der  Cacao  und  die  Chfjc(d*ide^ 
Berlin,  1859),  I.  Iloppe  {UEcho  MhL,  1858)^  Brill  (Z>aj«  Kajfdn,  Innug. 

•  Mafi  t«  used  m  South  Aioorioa  very  largely  aa  a  eubfitituto  for  tciu  Acscording  to  ibw 
ftliftlysci  of  Dr.  Pc^kdt,  of  Eio  Janeiro,  it  cotitain^  2,5  parts  in  a  (bou^and  of  cafein  |  bat 
M.  Byanon  found  1.85  |ier  cent,  of  lh«  alkaloid  {Bult,  Thitfip.,  xuiiL).  It  i»  iold  jn  two 
feirniDt  mafi  in  Unf  if  prepared  an  onlLnary  ti^a  ie,  and  taken  with  sugar  aud  milk  to 
taster;  Mifif/  ht  potrder  la  prfjpi^rcd  by  pouring  upt»n  the  powdered  niat6  boiling  water, 
and  flucking  up  thrutigb  a  ttii>o,  the  bu1bou§  und  ut  which  is  fumifhed  with  a  fine  tieroi 
or  the  powder  t^  thrown  into  the  bc>ilinj|  waiter,  and  when  the  mixtnre  reuomtnenccA  boiiiD^ 
oold  water  is  poured  iatu  it;  this  pr€vipitate«  the  puwdcrrj,  and  the  infuKioa  li  takoa  Glfittr, 
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Hju4;>arg,  1861),  Oscar  Joliaiinsen  {Ueher  die  Wirkung  chs  Knffein^ 
'lias.,  Dorpatj  1860),  und  vsirluus  otlter  observers.  The  minimum  futal 
dose  is  stated  by  Levcn  {Arch,  de  Pht/md.^  1S5S)  bo  be  .015  gniiii  in  a  frog 
of  moderate  eize.  AccordiQg  to  the  various  observers,  the  chief  symptoms  in- 
dooed  by  poisonous  doses  in  the  batnichian  iire  inuBcular  quietness  and  weak- 
noBS,  with  disturbance  of  respiration,  succeeded  by  a  stage  of  violent  t«>tanic 
ooovnlsioRS,  ending  in  general  pamlysis  and  death  hy  asphyxia,  the  heart 
beating  sifler  the  cessation  of  respiration,  although  evidently  miieh  affected. 
Johannaen  denies  that  there  are  any  tnie  eonvulstonij  produced  in  the  irog 
by  caffein,  but  merely  a  rigidity,  muscular  in  it-s  origin  and  very  closely  allied 
to  that  produced  by  heating  a  musele,  i,e,^  to  post-mortem  rigidity,  Pratt, 
bowever,  previous  to  the  publication  of  the  paper  of  Johaniisen,  had  very 
dearly  recognized  the  existence  both  of  this  muscular  etiifness  and  of  con* 
Tul^ns,  and  had  pointed  out  the  diflferenec  between  the  latter  and  those  of 
stzychiiia,  differences  which  are  the  result  of  the  peculiar  condition  of  the 
uniflcles  in  thein-poisoning.  He  says,  "  At  the  commencement  there  is  the 
ttSual  rapid  action  and  abrupt  contraction  of  the  muscles;  but  as  the  phe- 
Domena  go  on,  the  muscles  soem  to  act  sluggishly,  refjuiring  quite  an  interval 
io  contraJi*t  and  relax,  .  .  .  the  spinal  cord  having  to  deal  with  muscfos  already 
Qch  Contracted  by  the  loeal  action  of  the  poison  on  their  fibres.''  ^loreover, 
Leven  {he,  cil.j  p,  182)  destroyed  entirely  the  lower  third  of  the  spinal  cord  In 
a  frog,  and  administered  cafi*ein,  when  the  characteristic  convulsions  appeared 
in  the  upper  two-thirds  of  the  animal,  but  not  in  the  lower  third. 

Fratt  included  all  the  tissues  of  a  frog,  except  the  spine^  in  a  tight  liga* 
tare  just  above  the  bifurcation  of  the  aorta,  and  administered  theia,  when 
the  anterior  le^  became  very  stiff,  and  had  also  occasional  severe  convulsions, 
in  which  the  hind  legs  participated,  although  between  the  paroxysms  they 
were  perfectly  relaxed.  He  also  noted  in  a  number  of  experiments  that  the 
bind  legs  became  very  rigid,  but  not  convulsed,  after  the  lower  portion  of  the 
spina]  cord  had  been  removed  and  the  animal  poisoned. 

Buehheim  and  Eisenmenger  (quoted  by  Sehmiedeberg)  have  recently  cor- 
roborated the  muscular  changes  noted  by  Johannscn,  but  insist,  with  Pratt, 
llbat  there  are  also  true  nervous  convulsions.    O.  Schmiedebcrg  (Ardnu  /Hr 
*xp^tm.  PnthoL  und  Phnm\.^  Bd.  ii*)  believes  that  he  has  reconciled  these 
differences  of  observations  by  finding  that  the  alkaloid  act«  much  more  power- 
fully upon  the  muscles  of  liana  temporaria  than  upon  those  of  H.  pHt-ulenta; 
that  a  dose  of  caffein  which  causes  intense  general  muscular  st illness  in 
e  foniicr  produceia  in  Ihe  latter  only  true  convulsions,  the  eon\Til8ions  in 
tempuntriii  being  prevented  or  m[ifiked  by  the  disorder  of  the  ujuseles.    It 
to  nie  established  by  the  whole  evidence  that  in  the  frog  caffein  pHnluces 
nervous  convulsions  and  muscular  rigidity.    The  convulsions  are  prfibn- 
ilj  spinal,  since  Pratt  found  that  destruction  of  the  spine  pre  vented  their 
jjment^  but  that  removal  of  the  cerebrum  had  no  eflfect*    The  rigidity  is 
ftduit  of  a  direct  uction  of  the  caffein  upon  the  muscles,  since,  as  Johiiiinsen 
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first  pointed  out,  it  spreads  from  muscle  to  muscle,  as  the  hypodermically- 
injected  poison  diffuses  itself  and  is  never  developed  in  a  leg  whose  muscles 
are  protected  by  tying  the  artery.  Moreover,  in  Voit's  experiments  the 
rigidity  was  developed  as  usual  after  the  nerve  of  the  leg  had  been  severed. 

In  birds  poisoned  with  caffein,  the  symptoms  (Brill,  he,  cit,^  p.  66)  are 
irregular  movements,  apparently  to  some  extent  due  to  cerebral  disturbance, 
increased  rapidity  and  irregularity  of  respiration,  spasmodic  tremblings,  and 
tetanic  and  clonic  convulsions,  with  paralytic  phenomena.  In  mammals  the 
results  of  the  toxajmia,  as  noted  by  various  observers,*  are  restlessness,  hur- 
ried respiration,  at  first  a  slight  lowering  and  afterwards  a  decided  elevation 
of  temperaturef  (Alex.  Bennett),  uiui?cular  weakness,  tetanic  and  clonic  con- 
vulsions, increasinggeneral  paresis,  and  finally  death,  apparently  from  paralytic 
arrest  of  respiration.  There  is  still  a  good  deal  of  uncertainty  as  to  the 
nature  of  the  convulsions ;  but  Amory  in  some  not  very  conclusive  experi- 
ments found  that  they  did  not  occur  below  the  point  at  which  he  had  divided  the 
cord.  If  this  result  be  correct,  the  convulsions  must  be  cerebral ;  but  con- 
firmation is  lacking.  Uspensky  (^Reicherfs  Archiv,  1868,  p.  526)  has  found 
that  forced  artificial  respiration  in  great  measure  suspends  the  convulsions.^ 

Nervous  Si/stem. — There  is  no  evidence  that  caffein  exerts  a  very  marked 
influence  upon  the  cerebrum  of  the  frog,  or  even  of  some  of  the  lower  mam- 
mals, unless  the  convulsions  induced  by  it  are  believed  to  be  the  result  of 
some  such  action.  In  certain  of  the  higher  animals,  such  as  the  cat,  it  often 
produces  a  condition  of  almost  frantic  cerebral  excitement.  Upon  the  spinal 
cord  the  poison  probably  acts  decidedly ;  but  as  to  the  nature  of  this  action 
we  are  as  yet  greatly  in  doubt.  The  reflex  function  of  the  cord  is  probably 
increased  in  the  earlier  stages  of  the  poisoning  and  diminished  in  the  latter 
stages ;  although  I  have  met  with  no  carefnlly-conducted  experiments  actually 
proving  this.  Alex.  Bennett  has  brought  forward  the  theory  (loc.  ciif.,  and 
British  MtdiculJovmal^  1874)  that  caffein  paralyzes  the  posterior  columns  of 
the  cord  without  affecting  the  anterior  columns ;  but  his  evidence  appeiirs  to 
me  insufiicicnt  to  prove  his  conclusions.  He  grounds  his  belief  chiefly  on 
finding  that  in  poisoned  frogs  and  rabbits  galvanization  of  the  posterior 
columns  of  the  exposed  cord  produced  either  no  muscular  contractions  or 

•  Leven  {Archivet  de  Pht/fiologief  1868;  Amorj  {Boston  Medical  and  Surgical  Journatf 
I.,  1868);  Pratt  (/6iU,ii.,  1868);  Alex.  Bennett  {Edinburgh  MedicalJoumaly  Oct,  1873). 

f  Attention  has  recently  been  called,  especially  by  Prof.  Binz,  to  the  effects  of  caffein 
upon  animal  temperature.  He  states  that  minute  doses  have  no  effect  upon  the  bodily 
temperature;  doses  just  enough  to  produce  slight  toxic  symptoms  cause  a  rise  of  0.6°  C. ; 
excessive  doses  an  elevation  of  1®  to  \.b°  C,  the  maximum  being  reached  in  one  to  two 
hours ;  doses  which  rapidly  kill  hare  very  little  effect  upon  the  temperature  {Arch,  Exptr, 
Path,  M.  Therap.,  ix.  31). 

X  In  an  elaborate  series  of  experiments,  Dr.  Bennett  {British  Medical  Journal,  1874) 
found  that  the  minimum  fatal  dose  of  the  poison  for  the  cat  and  the  rabbit  was  a  little 
orer  a  grain  for  the  pound,  five  and  a  half  grains  being  required  for  a  five-pound  animal. 
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iDBty  sucL  as  were  Tciy  much  more  feeble  than  thoee  provoked  by  galvmiim. 
tloii  of  the  posterior  columns. 

The  motor  nerves  appear  not  to  be  affected,  since  AJex.  Bennett  has  round 
that  after  death  from  thein  they  retain  thetr  normal  susceptibility,  and  Pratt 
surmundctJ  one  crural  nerve  of  a  frog  with  a  pa^te  '*  of  theln  and  water," 
and  irriuted  the  spinal  cord,  when  both  legs  responded  with  uuifarci  alacrity, 
Bennett  aldo  tied  the  crural  artery  of  a  frog,  poisoned  it  with  the  alkaloid, 
ftnd  found  tliat  irritation  of  the  cord  produced  etjtially  active  conCractionB  in 
the  two  le^rs.  Upon  the  sensory  ner\*ea  it  h  affirmed  that  the  poison  acts 
more  decidedly ;  but  careful  exj»erimenti§  are  Btlll  wanting  to  prove  this.  Tho 
chief  evidence  is  furnished  by  Pratt,  who  found  that  when  the  lefl  sciatio 
nerre  of  a  belieaded  frog  was  surrounded  by  a  paste  of  thein  and  water,  after 
ten  minutes  irritation  of  the  right  foot  produced  reflex  movements,  whilst 
irrit&tian  of  the  lell  foot  failed  to  elicit  any  response. 

Mutailar  %<^^m.— When  the  isolated  muscle  of  a  frog  is  thrown  into  s 
ooe  per  cent,  or  even  weaker  solution  of  caffcin,  it  becomes  in  from  two  to 
ikree  minutes  contracted,  swollen,  round,  stiff,  and  unable  to  respond  to  the 
galmanie  ourrent.  It  has  been  proven  that  rigor  mortis  is  due  to  a  coagulation 
of  the  myosin  of  muscles;*  and  it  ii*  probable,  but  not  proven,  that  the 
dlange  wrought  by  catfetn  is  of  guch  nature.  That  it  is  purely  muscular  la 
ahown  by  the  experiments  of  Pratt  and  Voit,  already  quoted,  in  conjunction 
irith  one  in  which  Pratt  found  that  when  an  iaoktod  muscle  was  soaked  io  a 
solution  of  eurari  until  the  nerves  were  killed,  and  then  thrown  into  a  sola- 
ticm  of  caffein,  the  usual  rigidity  was  developed,  Johannsen  {foe.  ciV.,  p,  22) 
states  that  when  a  muscle  under  the  niicrosc^ope  is  touched  with  caffein,  its 
fikres  can  be  seen  to  contract  half  their  length. 

Circulation, — Caffein  undoubtedly  exerts  an  influence  upon  the  hearty 
^though  the  viscus  in  animals  poisoned  by  the  drug  continues  io  beat  afler 
the  cessation  of  respiration.  According  to  Voit  (quoted  by  Brill),  in  the  frog 
the  rapidity  of  the  c^diac  pulsation  is  at  first  increased,  hut  the  pulsations  soon 
beoome  slower  and  slower,  and  are  aecompanied  by  irregularity  of  rhythin  j 
the  heajt  fijially  oeasing  to  act,  but  still  responding  to  stimuli  at  a  time  when 
the  voluntary  muaoles  are  absolutely  dead.  Upon  the  heart  of  the  mammal 
the  poison  probably  acts  precisely  as  it  does  upon  that  of  the  fix>g :  in  tho 
fint  ftagee  of  the  toxaQmia  the  pulse-rate  is  very  greatly  increajaed)  as,  ao- 
cordiog  to  Leven,  is  also  the  arterial  pressure.  The  action  of  the  poison  ia 
probably  directly  upon  the  cardiac  muscle  or  its  contiiined  pinglia,  for  Jo* 
haoDflcu  found  that  the  cut-out  heart  of  the  IVog^  when  placed  in  the  si>lution 
of  caffein,  acted  very  much  as  the  viscus  does  in  the  poisoned  batrachian. 
Mriregver,  Leven  (ioe,  cif,,  p.  184)  divided  the  pneumogastries  and  sympa^ 
tlietice,  and,  as  he  assertg^  istilat^ed  rhe  begirt  from  the  f^pinal  cord,  and,  on 
idminidtering  caffein,  found  that  both  the  arteriid  pressure  and  the  rate  of 
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the  cardiac  pulsations  were  increased.    In  regard  to  the  action  of  the  drug 
on  the  vaso-motor  nerves  we  have  no  definite  knowledge. 

On  man  toxic  doses  of  caffein  would  probably  act  as  they  do  upon  the 
lower  animals,  the  cerebral  excitement  being  more  prominent  in  th'^  same 
proportion  as  the  human  brain  is  more  developed  than  the  animal  cerebrum ; 
but,  so  far  as  I  know,  there  is  no  recorded  case  of  acute  poisoning  by  caffein. 

Effects  of  Therapeutic  Doses, — The  peculiar  wakefulness,  the  increased 
mental  activity,  and  the  often  nervous  restlessness  which  are  induced  by  strong 
coffee  are  familiar  phenomena  to  almost  every  one.  They  are  without  doubt 
largely,  but  are  not  altogether,  due  to  the  caffein  contained  in  the  beverage. 
By  doses  of  two  or  three  grains  of  the  alkaloid  a  very  similar  state  of  body 
and  mind  is  induced.  Lehmann  found  that  eight  grains  of  caffein  produced 
increased  frequency  of  the  pulse,  very  frequent  urination,  tremulousness, 
excited  mental  action,  passing  into  a  form  of  delirium,  with  confusion  of 
thought,  visions,  and  finally  a  deep  sleep.  The  largest  amount  that  I  have 
met  with  as  having  been  taken  by  man  (twelve  grains)  was  ingested  by  Dr. 
Pratt  (loc,  cit,).  About  two  hours  afler  the  dose  had  been  swallowed,  intense 
physical  restlessness  and  a  very  uneasy  condition  of  the  mind  were  developed; 
very  marked  general  muscular  tremulousness  soon  followed,  and  the  mental 
anxiety  increased.  After  this  passed  off,  there  was  obstinate  sleeplessness, 
with  active  and  persistent  thinking,  and  frequent  urination.  The  increase  of 
brain-power  which  has  been  noticed  by  various  observers  afler  caffein,  as  well 
as  afler  coffee,  tea,  guarana,  and  all  the  allied  crude  drugs,  is  undoubtedly 
real,  and  must  be  due  to  a  direct  stimulant  action  exerted  upon  the  cerebrum. 
The  experiments  made  upon  animals  with  toxic  doses  indicate  very  strongly 
that  the  physical  restlessness  and  tremulousness  are  due  to  spinal  stimulation 
and  are  the  counterpart  of  the  convulsions  which  toxic  doses  produce. 

It  appears  to  me  that  the  cerebral  stimulation  of  caffein  differs  from  that 
of  opium  in  that  it  affects  the  reasoning  faculties  at  least  as  profoundly 
as  it  does  the  imagination.  Coffee  prepares  for  active  work  both  mental  and 
physical,  opium  rather  for  the  reveries  and  dreams  of  the  poet. 

The  enormous  use  made  by  mankind  of  substances  containing  caffein  m- 
dicates  that  in  some  way  it  is  directly  of  service  in  the  wear  and  tear  of  daily 
life.  It  is  not  probable  that  any  of  the  caffein  is  assimilated,  but  it  is  thonglu 
by  some  authorities  to  check  very  greatly  the  elimination  of  nitrogen,  or, 
in  other  words,  lessen  the  waste  of  tissue.  The  subject  was  laboriously 
investigated  by  Julius  Lehmann  in  1853,  and  by  F.  "W.  Bocker  in  1854,  and 
earlier.  Dr.  Lehmann  found  that  the  exhibition  of  six  grains  of  caffein  daily, 
the  regulated  diet  being  uniform,  diminished  the  elimination  of  urea  from 
twelve  to  twenty  per  cent.  Upon  experimenting  with  the  empyreumatic  oil 
of  coffee  he  found  that  it  lessened  even  to  a  proportionately  greater  extent 
the  elimination  of  urea,  and  also  acted  very  powerfully  in  producing  sleep- 
lessness, so  that  the  favorite  beverage  is  by  no  means  dependent  upon  its 
contained  caffein  for  all  of  its  activity.     Dr.  Bocker  published  his  researches 
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tin  18-40  {Brjtrii0€sur  ITeiJknnt1e^  Bd,  i.),  but  I  have  never  seen 

net  of  the  article,  other  than  the  stiit<?ment  that  he  found  that  the 

'  drug  oiuses  diminished  elimtnation  of  urea*     His  investigation  of  the  effect 

of  tea  was  most  elaborate  and  laborious  {Archh  der  Vtrtlnn  /tir  Geinems, 

At^^iienM.  J^rdenotr^  d.   Wmm,  Ilet'lkumk^  Bd.  i.  p.  213).     He  analyzed 

I  fmoeSt  the  urine,  and  the  products  of  respiration,  and  found,  a  similar  diet 

;  nmiutaincd,  that  the  t-ea  did  not  affect  scniiiblj  the  elimination  of  car- 

I'boiuo  acid  from  the  lunga,  but  did  very  decidedly  diminiiih  the  excretion  of 

;  area,  aud  also  of  nitrogenous  matters  in  the  faeces.    He  then  tried  abstaining 

&om  food  for  periods  of  thirty-six  hours^  with  and  without  the  use  of  tea, 

frith  ri'&uka  perfectly  in  accord  with  those  just  st4ited.   The  results  obtained 

by  various  experimenters  are  sinirulurly  at  di^icord.    Henri  Iloppe  (^Deutsdie^ 

Kh'nik,  1857),  in  experiments  upon  a  dog,  tound  that  coffre  diminishes  very 

lllightlj  the  urea  elimiuation,  but  greatly  increases  the  output  of  carbonic 

lieid.     In  regard  to  urea^  llabuteau  »nd   liLs  pupil  Kurastrriliade,  working 

lirith  coffee  upon  men  and  dogs,  obtained  resultsS  similar  to  those  of  BDeker 

l(C^mp^  Rcndti^  1870,  Ixxi.  42t5,  73^},  as  did  also  Hammond  in  this 

try.    On  the  other  hand,  C.  0.  Lehniunn  (LehrL  d,  Ph^siol^tg.  Chcmie^ 

J.,  Leipsic,  1812),  Voit  {Wniersiichuii<^en^  Munich,  18(il)},  and  Hour 

{Arch*  Phyniolog,  Norm,  et  FafL,  1874,  i.  5^*2}  found  that  caffein  or 

i  aensibly  increase  the  elimination  oC  urea^  or,  in  those  accustoniod  to 

r<iai]y  use  of  coffee,  have  no  influence. 

Id  the  present  state  of  the  evidence  a  positive  conclusion  can  sca.rcely  bo 

reached,  but  I  ajn  strongly  inclined  to  believe  that  the  hiibitual  use  of  mod- 

ente  amouutu  of  tea  or  coffee  has  pracrically  no  effect  upon  tissue-waste. 

ITllEBAPEtrxrcs.' — The  use  of  caffein  i\&  a  remedial  agent  in  disease  ia  very 
limiced,  whibt  its  employment  in  health  as  an  article  of  diet  is  the  daily 
pimctioe  of  a  great  part  of  the  race.  The  chief  indication  in  disease  which 
<mr  kDOwledgc  of  the  physiological  action  of  the  drug  establishes  its  fitness 
to  meet,  is  as  a  cerebral  stimulant;  for  this  purpose  it  is  of^n  used  in 
Iterf&ta  headaches  and  in  opimn-pouoning.  The  first  of  these  disorders  it 
0ometimc8  relieves  in  a  marvellous  manner,  but  more  often  it  fails  to  ac- 
OotDpUsb  good.  To  predict  in  any  case  what  its  influence  will  be,  in  the 
prBsent  state  of  our  clinical  knowledgep  is  impossible ;  but  the  remedy  may 
thrtys  be  tried  in  safety  in  the  dose  of  two  grains,  takeo  when  the  paroxysm 
IS  coming  on,  and  repeated  once  in  forty  minutes  if  necessary.  Vct}^  strong 
L  coffee  \a  ahnust  always  administered  in  unlimited  rjuan titles  in  op ium-poisi fi- 
ling, but,  so  far  as  1  know,  Dr.  J.  Hughes  Bennett  {British  Med.  Juurn„ 
1874,  p.  697)  has  made  the  only  attempt  to  establish  by  exact  experiments 
be  asserted  antagonism  of  cuffein  and  opium.  That  observer  found  that 
If  the  exhibition  of  from  four  to  four  and  a  half  grains  of  caffein  would  Siive 
proportioD  of  cats  poisoned  with  the  previously-ascertained  minimum  lethal 
I  (1  ir  gr.)  of  morphia.  Several  of  the  cats  which  had  thus  been  saved 
tibed  some  days  afterwards  to  one  and  Beven-eighths  grains  of  morphia. 
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The  caffein  was  powerless  to  save  animals  to  which  larger  doses  of  the  nar— 
ootio  had  heeo  given :  so  that  it  is  fair  to  conclude  that  caffein  b  within 
narrow  limits  antagonistic  to  the  narcotic  ulkaloid.  The  statements  of  Prof. 
Oahler  (^BuU,  TfUrap-^  zciii.  523)  that  the  citrate  of  caffein  is  a  powerful 
diuretic  have  received  strong  confirmation  (see  Lond,  Practifioner,  xxii., 
xxiv.,  XXV.).  It  may  be  used  in  cardiac  drops^y  and  in  chronic  Bngh£$ 
disease  in  doses  of  three  grains  every  three  or  five  hours.  In  doses  of  five 
grains  I  have  seen  it  cause  some  cardiac  distress.  In  acute  Bright' s  dis- 
ease, it  should  be  employed  with  caution,  if  at  alL  It  is  said  that  most  of 
the  salts  of  caffeine  are  decomposed  in  the  presence  of  water,  and  are,  there- 
fore, ineligible  for  hypodermic  use ;  the  double  bencoate  of  sodium  and  caffeine 
has  been  proposed  as  moderately  stable  and  free  from  irritant  properties. 
M.  Tanret  also  states  that  the  solution  can  readily  be  made  extemporaneously 
by  dissolving  the  caffeine  in  a  solution  of  benzoate  or  salicylate  of  sodium 
(Lond.  Med.  Record,  1882,  p.  48). 
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Iff  the  gIqss  Analgeixa,  in  this  work,  are  placed  tboae  drugs  whose  chief 
clinical  use  is  id  the  relief  of  pain.  Of  course  the  Anm$(heHc$  might  also  be 
diBGnacd  under  thia  headtn*;,  but^  &&  they  make  a  very  marked  group  of  tliem- 
Mlnee,  thej  are  best  considered  ns  a  separate  doss.  The  only  drug,  besides 
opium,  which  seeins  worthy  of  a  place  in  the  present  divisioUp  is  eannabis 
iodtca. 

OPIUM.    U.S. 

The  inspissated  juice  of  the  unripe  capsules  of  the  Papaver  somniferum, 
or  poppy.  It  is  obtained  by  incising  the  capsules  with  a  small,  t^harp  knife, 
«Dd  twenty-four  hours  afterwards  scraping  off  the  exuded  juice  with  a  blunt 
blade.  Opium  is  produced  in  various  part^  of  the  world, — chiefly  in  Turkey, 
Aata  Minor,  Persia,  and  India,  but  also  to  a  very  slight  extent  in  England, 
Oenaatiy,  and  the  United  States,  Our  market  b  almost  exclusively  supplied 
fn^m  AMa  Minor,  with  the  variety  known  as  Smyrna  or  Tttrhy  Opium, 
This  nccnre  in  masses  from  tbe  f^izc  of  the  fist  to  that  of  a  chiUFs  head^ 
irregularly  globular,  more  or  less  flattened,  covered  externally  with  tho  cap- 
sules of  a  si^efiea  of  Hum  ex  t»r  dockj  hard  externally,  softer  and  of  a  reddish- 
brown  c5olor  within,  and  of  a  strung  narcotic  <jdor  and  taste. 

Smyrna  opium  is  at  tirne^  variously  adulterated  with  gum,  licorice,  and 
other  aubstances.  Such  specimens  are  said  generally  to  want  the  Rumex 
e^eulee.  A  rough  but  pretty  fair  test  of  the  purity  of  opium  ia  per- 
formed by  drawing  a  piece  of  it  across  a  sheet  of  white  papt?r,  D'  it  be 
much  adulterated,  tho  mark  will  be  continuous^ — not  interrupted,  as  it  should 
be.  Often  tlie  black  color,  the  adhesive  oonsistency,  and  the  sweetish  ta^te 
will  also  betray  the  nature  of  the  sample. 

On  exposure  to  the  air,  opium  becomes  hard  and  brittle,  and  is  readily 
reduced  to  a  powder  of  a  yellowish-brown  <^lor.  It  yields  to  water,  alcohol, 
and  diluted  acids,  forming  dark -brown  solutions.  Ether  does  not  extract  all 
of  ilrt  medicinal  principles.  It  is  a  very  complex  body^  contuining  the  alka- 
loids morphia,  oodeia,  narceia,  narcotina,  thebaia,  papaverina^  porpbyroxia, 
eryptopia,  meconia,  opiania,  paiumorphia,  besides  meconic,  thebotactie,  and 
aalphuHc  acids,  extractive  matter,  gunvj  glucose,  fixed  oili?,  a  volatile  odorous 
pnncipie,  and  other  substances  of  no  importance.  In  regard  to  the  propor- 
tions of  the  more  important  principles,  Messrs.  Smith  of  Edinburgh  obtained 
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from  100  parts  of  fine  opium  10  parta  of  morphia,  6  of  narcotina,  1  a^^- 
papaveriiia^  0.15  of  tliebaiaj  0.03  of  codeia,  0,01  of  meconia^  0.02  of  ni 
and  4  of  mecoiiic  bjciJ  {Pharm,  Jounu  ami  TranM.^  October,  18G5,  p*  183 
Good  opium  should  yield  from  nine  to  fourteen  per  cent,  of  morphia. 

As  mecouic  atdd  strikea  a  blood-red  color  with  a  persaltof  irouj  the  latte::^^ 
aflbrds  a  ready,  although  not  decisive^  test  for  opium  and  the  meoonatea. 

pHYSiOLOorcAL  ACTION. — WhcD  opium  is  taken  in  such  dose  as  to  pn 
duce  its  mildest  physiological  effects^  it  exerts  a  quieting  influence,  inducin^^ 

a  peculiar  dreau*y  condition, — very  generally  a  feeling  of  himfm^ance^ 

during  whieli  images  and  ideas  float  before  the  mind,  and  by  their  endless 
and  effortless  repetition  shorteo  the  time,  which  seems  to  lose  itself  in  re^^ 
It  is  commonly  asserted  that  there  is  a  stage  of  the  action  of  opium  in  whicb^ 
the  activity  of  the  mental  faculties  is  cxalled,     TJiis  may  be  so  in  aom» 
persons,  and  especially  in  those  who  have  accustomed  themselves  to  the  U8^ 
of  the  drug  as  a  stimulant ;  but  my  experience  is  that  in  those  who  do  jkc^ 
habitually  take  opium  true  Uicntal  power  is^  during  all  the  stages  of  thft^ 
action  of  the  di-ug^  diminii^hed  rather  than  increased*     The  state  induced  16 
rather  the  fabled  calm  of  the  lotus-eater  than  the  energetic  activity  of  pro- 
duction.    Even  in  those  who  are  accustomed  to  the  use  of  opium  as  an  aid 
to  work,  I  think  it  is  the  imagination  rather  than  the  reasoning  faculUes 
which  is  excited  by  it*     After  a  length  of  time,  varying  according  to  the 
idiosyncrasies  of  the  patient  and  the  dose  of  the  drug,  the  condition  which 
bus  been  noted  gradutiily  passes  into  sleep, — either  light  and  dreamful,  or 
natural,  or  heavy  and  deepening  into  stupor,  according  to  the  amount  of  the 
drug  ingested.     On  awakening,  the  patient  may  return  at  once  to  his  normal 
condition,  hut  very  oHien  he  experiences  a  state  of  depression,  as  shown  by 
languor,  a  little  beaiiache,  nausea,  or  even  vomiting,  which  may  last  for  some 
hours. 

Aflcr  very  large  doses,  the  first  stage  of  the  action  of  opium  is  very  short, 
or  it  may  be  entirely  wanting,  sleep  coming  on  almost  at  once.  Thus,  I  have 
seen  deep  coma  produced  in  three  minut-es  by  a  hypodermic  injection  of 
morphia.  The  s^iiiptoms  of  the  second  stage  of  opium-poisoning  closely 
rcacnible  those  of  congestion  of  the  brain  \  the  pupils  are  strongly  contracted 
the  face  more  or  less  suffused,  often  deeply  cyanosod ;  the  pulse  full,  alow 
and  strong  j  the  skin  genemlly  dry  and  warm  ;  the  respiration  slow  and  deepi 
and,  it  may  be,  stertorous ;  unconsciousness  is  apparently  complete,  but  very 
generally  the  snlvject  can  be  aroused  by  violent  shaking  or  by  shouting  in  hi» 
ear,  but  relapses  at  once  when  letl:.  to  himself.  When  the  patient  is  aroused, 
the  re»Hpi  rat  ions  become  more  rd]>id,  and  tbe  skin  of\en  regains  almost  at  oncse 
its  normal  color.  Death  very  rarely  occurs  during  this  second  fitage  of  opium- 
poisoning.  When  the  symptj^tms  do  not  gradually  ameliorate,  the  third  stage, 
that  of  prostration,  is  develoj>ed.  The  conia  is  now  profound,  and  to  arouse 
the  patient  may  be  impo.^sible;  the  pupils  are  absolutely  contraet^sdj  or,  aB 
death  approaches,  are  widely  dilated ;  the  respirations  lU'e  distaotj  alow,  feeble. 
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intl  imperfect^  mid  often  interrupted  by  intervals  of  death-like  (juiet ;  the 
count45tiatioc  is  at  once  pallid  and  cjanosed  ;  the  puUe  grows  more  and  more 
rapid  tind  mure  and  more  feeble;  the  skin  is  cold  and  moist,  finally  covered 
with  a  diinmiy  aweat,  Even  jet  the  imticiit  may  recover:  if  he  do  so,  the 
K  rtitajTi  to  life  is  most  graduid ;  if  he  do  not,  death  occurs  generally  by  failure 
™  3f  the  rcspinition,  but  aniid  an  almost  complete  extinguishment  of  the  vital 
fttnetioDfu 

AJtlioagh  the  sjinptoms  which  have  been  narrated  are  those  naually  pro- 

^c^  by  opium,  yet  in  certain  individuab  the  drug  provokes  quite  different 

pheiiuiuena.     One  of  the  most  common  of  these  departures  from  the  ordinary 

^  course  i»f  symptoms  is  an  excc»i?*ive  de|>ression  following  the  sleep  produced 

■  by  moderate  doses  of  tlie  medicine*     This  stiite  is  seen,  so  far  as  my  expe- 

■  netioe  gii>c«,  most  usually  in  females  of  weak,  nervous  organ badon,  such  as 

■  tre  peculiiirly  liable  to  attacks  of  neuralgia.  The  symptoms  aie  a  feeling  of 
K  veaJkue^B  and  prostration,  of\en  ace<:»njpanied  by  chilliness,  dull  headache,  and 
■g^ddLijcss,  but  e*pecially  marked  by  intense  nausea  and  frequent  vomiting. 
■\  ery  frequently  the  latter  does  not  occur  so  long  as  absolute  rest  in  the 
■lionatcmtid  position  is  maintained :  indeed,  im  almost  diagnostic  sign  of  this 
H|^pot.iuii  may  be  found  in  the  fact  that  tire  stomach  is  quiet  so  long  as  the 
^pK^»t  keeps  the  head  upon  the  ] billow,  but  the  distress  occurs  at  once  upon 
^f******^  tip.  In  some  cases  this  condition  of  depression  even  replaces  the 
^P*^*~*iiiil  second  stage^  so  thiit  npiunj,  instead  of  inducing  quiet  sleep,  will 
^rt>x-«jke  alarming  depression  and  vomiting,  either  with  or  without  drowsiness, 

^  hiji^Q^  ,j^;3«j^  l^YQ  been  reported  in  which  onc*fourth  of  a  gniin,  or  a  somewhat 
^P'^^^Xer  quantity,  of  morphia,  hypoderniically  injected,  hiis  been  fijllowed  at 
W^^^^^^  by  fifyncope,  with  struggling  for  breath,  and  upparently  imminent  or  even 
*^^^^^^^nt  death.*  A  rarer  idiosyncrasy  exists  in  those  persons  who  are  ren- 
^^'■^^d  by  opium  very  delirious,  it  m*»y  be  even  wildly  so.  In  certain  eases 
^  ^^pittm- poisoning,  partial  or  complete  couvulsiuns  have  occuiTed  amidst  the 
BP^^^^e  usQj*!  phenomena*  (Cases,  Brtt,  Med.  Jmirn.^  1876,  ii.,  p,  496  ;  Pacific 
^E^^^.  and  Sur(f,  Jonrn,^  July,  1876.) 

^^^^CZ)pium  at  first  sight  appears  to  act  so  differently  upon  the  lower  animals 

""**^»j  it  docs  upon  man,  that  it  seems  necessary  to  discuss  this  action  by  itself. 

In  1826,  Charvet  (Pern'ras  Mutcna  Medica^  vol.  Ih  p.  1035,  Thiladel- 

*^^a,  1854)  found  that  opium  acta  upon  all  classes  of  aninnilsj  inducing  in 

^^  invcrttbrata  weakness  or  paralysis  df  the  contractile  t issue j  with  gradual 

*  *  siting  and  death  ;  in  fishes,  a  weakened  paralytic  condition  of  the  muscular 

^^"^rm,  associated  with  eonvulsions;  in  birds  and  mammals,  pardlysia,  oon- 

^^Viljiions,  and  stupor.     These  researches  have  been  recently  much  extended, 

*  Mt  in  considering  them  I  shall  confine  myself  to  the  vertcbrata. 


*  See  Report  of  the  Cotumitt^e  on  the  HjpotliTtnic  Method  of  Injection,  Afcdieo* 
'^yikimryical  Tran$Qctwn§f  rol*  L  ,*  s«e  olfio  Medical  Time*  and  (Ja»tit€f  1S6^,  catCfl  reported 
^j  Mr.  Bntine  »nd  by  Mr.  Rob«rtf* 
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When  one  or  two  grains  of  opium  are  injected  undei  the  skin  of  a  frog 
(KoUiker,  Virchow's  Archiv,  Bd.  x.  p.  248 ;  J.  F.  H.  Albers,  Vtrchow'n 
Archivj  Bd.  xxvi.  p.  229),  in  from  six  to  ten  minutes  a  condition  of  excita- 
bility is  induced,  so  that  the  least  touch  produces  violent  tetanic  oonTulsionB, 
which,  a  little  later,  also  occur  without  obvious  cause.  Afler  a  time,  these 
convulsions  gradually  give  way  to  a  deepening  paralysis.  The  breathing, 
previously  disturbed,  becomes  more  and  more  shallow  and  imperfect,  and 
finally  is  suspended.  Morphia  acts,  apparently,  on  frogs  in  the  same  manner 
as  opium :  at  least  Drs.  Kichard  Grsoheidlen  ( Untersuchungen  aus  dem 
Physiolog,  Lahoratormm  in  WUrzburg^  Bd.  iii.  p.  15)  and  W.  Baxt  (/2ei- 
chert^s  Archiv/Ur  Anatomie^  1869,  p.  128)  have  found  that  in  large  doses  it 
induces  the  counterpart  of  the  series  of  phenomena  just  described.  The 
latter  observer  noted,  however,  that  when  a  minute  dose  (15.25  milli- 
grammes) was  employed,  immediately  following  the  injection  came  a  brief 
period  of  disquietude ;  one  minute  afterwards  the  frog  returned  to  its  nor- 
mal state,  in  from  six  to  ten  minutes  suffered  a  diminution  of  excitabili^. 
and  in  from  twelve  to  fifteen  minutes  fell  into  a  stupor  which  continued  from 
four  to  ten  hours.  Aft^r  awakening,  the  reflex  excitability  seemed  greater 
than  normal.'*' 

According  to  Kolliker,  the  opium-convulsions  take  place  after  the  cord  has 
been  divided  below  the  medulla,  or  even  as  low  down  as  the  third  vertebra. 
In  a  single  experiment,  tetanus  did  not  occur  aft«r  division  of  the  cord  at 
the  fifth  vertebra ;  but  the  quietness  was  probably  simply  due  to  exhaustion, 
as  the  frog  had  already  been  poisoned  for  a  length  of  time  and  had  suffered 
section  of  the  medulla  and  of  the  cord  below  the  medulla.  These  facts 
seem  to  prove  that  the  convulsions  are  reflex  and  of  spinal  origin.  The 
convulsive  movements  which  are  present  late  in  the  poisoning  would  appear 
to  be  of  peripheral  origin :  at  least,  in  Albers's  experiments  {loc.  cit.)  they 
occurred  in  limbs  whose  nerves  had  been  previously  cut  so  as  to  sever  all 
connection  with  the  nerve-centres.  Further,  both  Kolliker  and  Albers  assert 
that  some  of  the  convulsions  are  epileptiform, — i.e,,  of  cerebral  origin. 
Further,  Dr.  S.  Meihuizen  (Arch./.  Phy$iolog.y  vii.,  1873)  states  that  the 
convulsions  occur  at  a  time  when  mechanical  irritation  fails  to  induce  any 
response.  If  these  experimental  results  be  correct,  opium  apparently  induces 
in  the  frog  three  kinds  of  convulsions,  of  which  those  of  reflex  origin  are 
probably  the  chief 

Kolliker,  from  his  investigations,  concluded  that  opium  does  not  act  upon 
the  peripheral  nerves  of  frogs ;  but  the  recent  very  elaborate  and  apparently 
accurate  experiments  of  R.  Gscheidlen  (  Untersuchungen  aus  dem  Fhysiohg. 
Laboratorium  in  WUrzhurgj  zweiter  Theil,  1869,  p.  1)  have  shown  that 


*  Dr.  S.  MGihuisen  affirms  {loc.  eit.)  that  this  inoreased  reflex  activity  is  only  towards 
ehemioal  and  not  towards  mcohanioal  irritation.  This  is,  however,  opposed  by  such  a 
mans  of  experimental  evidence  that  I  think  it  must  be  Incorreot. 
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morpbui  10  smaU  doses  increuea  the  exaitabilhj  of  the  motor  nerves  and 
ftlierwiirdii  depresses  them  ;  after  large  dosea  the  period  of  excitation  m  short, 
(hal  of  depression  soon  coming  on  ;  and  atler  enonnous  do^s  diminution  of 
ftraeckmal  activity  ia  at  once  matiifestcd.  Both  Gseheldlen  and  Kulliker 
iigny>  that  neither  the  contractile  power  uf  the  museles  nor  the  excitability 
of  ihe  motor  nerves  b  destroyed  by  opium  or  moq>liia,  although  Albers 
'  Virchow'i  ArchWj  Bdt  atxvi,)  asserts  that  both  are  extingiiishcHl.  Gscheidlen 
Btion  to  this  disrtfn"e<?tneiit,  and  states  that  he  has  verified  his  own 
lily  lTef|iient  experimentation  with  eoomious  doses  of  the  alkaloid. 
KxfMinmeritA  upon  the  sensory  nerves  are  always  unsatisfactory ,  but 
en  (Joe  cit.^  p.  17),  employing  the  method  of  Pfliiger^  found  that 
\  locally  applied  intensifies  and  protracte  the  excitability  of  an  afferent 
f  in  cases  of  gtrycbnic  poisoning,* 
A^  already  stated,  the  opium^convulgions  of  the  fioer  are  chiefly  due  to  an 
OBieltiltioQ  of  the  reflex  centres  of  the  cord,  Gscheidlen  Inia  confii-med  this 
by  direct  experiment,  and  baa  also  proven  that  in  the  latter  stages,  when  the 
atoter  functions  are  depressed,  the  paralysis  in  largely  of  spinal  origin,  the 
reiez  activity  of  the  cord  being  greatly  lessened. 

Our  knowledge  of  the  action  of  morphia  upon  the  nervous  system  of  the 
frof^  may  be  summed  op  as  follows : 

Morphia  in  minute,  non-toxio  doaes  causes  sleep,  followed  by  augmentation 
of  reflex  »cti\ity ;  in  large,  toxic  doses  it  produces  violent  convulsions,  fol- 
lowed by  paralysis.  The  etmvulsions  are  ehiefly  spinal,  and  duo  to  a  height- 
ened spinal  activity,  but  are  to  some  extent  probably,  also,  of  cerebral 
Otigtn,  and  later  in  the  attack  arise  from  a  dii'eet  action  of  the  alkaloid 
Wpoik  the  muscle  or  the  nerve-en  dings  therein ;  the  paralysis  is  caused  by 
H  depreenon  of  tiie  cord  and  a  diminution  of  the  conducting  power  in  the 

Dr.  8.  Weir  Mitchell  has  shown  (Americafi  J&urtuil  of  the  Medical 
9,  Jan.  1SG9,  and  Jan.  187(>)  tbiit  birds,  as  represente<]  by  pigeons, 
■8,  and  ducks,  are  very  insusceptible  to  the  toxic  action  of  opium  and 
\1M  chief  derivative,  morphia.  It  appears  to  be  impossible  to  kill  a  pigeoD 
bj  opium  given  by  the  mouth,  and  of  morphia  from  eight  to  fifleen  grains 
mre  nHjuired  to  produce  a  fatal  rusuk ;  but  when  given  hypotlemiically  from 
two  to  three  grains  of  the  alkaloid  suffice.  Tliese  results  have  been  in  great 
meamire  confirmed  by  Dr.  B.  W.  Kiehardsfjn,  and  are  no  doubt  accurate. 
Tbe  symptoms  induced  liave  been  very  uniform :  they  are  nnsieadiness, 
UiafBd  breathing,  increjw^ing  signs  of  a|)Tiam,  vnahcred  pupils,  and,  finally, 
f^envrml  eonvulsiotis  and  death*  No  true  hypnotic  effect  has  bceu  observed, 
but  a  curious  and  very  great  rise  of  tempera  lure  just  before  death  was  noted 


•  fcrhapt  it  ii  appropriate  here  lo  call  aittciition  to  »  paper  bj  Diott  and  ViDtachg^a 
(fyUgtr'a  Arch.,  Bd.  Ifl),  m  which  it  is  attempted  to  bo  cxporimrntiiDy  ihowa  that 
■Mrphla  lnoreaii««,  eaJTein  leAtcMiJi,  ami  iiTculiol  fml  Maeoi  and  then  iDurco^cB  the  iimn 
T«i|Btn»(I  bjr  til*  nttfowa  ijitem  for  tbc  rpco^oitioa  of  a  peripbcral  irrltiition^ 
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ID  Doe  case.  As  Flourens  affirms  that  a  single  grain  of  the  aqueous  extract 
uf  opium  will  throw  a  itparrcw  into  a  profound  stupor,  it  can  scarcely  be 
allowed  as  proven  that  the  drug  acts  upon  all  birds  as  upon  those  experi- 
mented with  by  Dr  Mitchell 

Upon  do*;a  moqihia  act^  verv  much  as  upon  man.*  In  vtry  \\vM\y  cases^ 
if  not  in  the  majority,  eight  to  ten  grains  of  the  alkaloid  injected  into  a  dog 
of  moderate  size  will  cause  deep  sleep,  amounting  to  txima,  so  that  tlie 
animal  will  remain  in  any  position  in  which  he  may  be  placed.  The  lengih 
and  drpth  of  thb  sleep  are,  of  courao,  proportionate  to  the  dose :  when  al 
all  pnjtbund,  it  is  accompanied  by  marked  insensibility  to  pinching  and  other 
forms  of  externa!  irritiition.  A  repetition  of  irritation ,  and  ej^peelally  a 
sudden  loud  noise  or  shaking,  will^  however,  arouse  the  animal^  precisely  as 
in  man.  Indeed,  sometinics  the  dog,  even  when  comatosCj  seems  more  than 
normally  seuaitive  to  sudden  iitiise,  trembling  and  starting  in  an  almost  eon- 
Tulsive  manner.  Afler  awaking^  the  dog  shows  unml<itakable  signs  of  nervoos 
and  ppychieal  depresffloUp  In  walking,  the  hind  legs  are  dragged,  as  tboagh 
Bemi-pai'dysEed ;  the  eyes  are  haggard  ;  the  uatiLrally  brave  animid  cowers  in 
a  corner  or  seeks  to  hide  himself,  no  longer  recognhdng  his  master,  and  does 
not  return  to  his  natural  condition  for  mimy  hours.  After  smaller  dosea  the 
eifectis  are  proportionately  less  intense.  It  has  been  shown  hy  Harley  that 
in  gome  dogs,  precisely  as  in  some  people,  morphia  fails  to  exert  its  usud 
hypnotic  action,  but  produces  great  depression,  as  evineed  by  faintness,  pro- 
longed nausea,  and  retehing,  interrupted  only  by  intervals  of  dreamy  delirious 
somnolency. 

In  the  horse  (Harley,  he,  ciV.),two  or  even  three  grains  of  morphia  hypo- 
derm  ically  injected  produce  sometimes  a  slight  drowsiness,  sometimes  no 
perceptible  effect.  Doses  of  from  four  to  six  grains  cause  great  restleasness 
and  accelerated  pulse.  The  mouth  is  moist,  tJie  temperature  of  the  skin  and 
its  secretion  increased;  the  animid  paws  continimlly,  and  treads  about  in 
his  stall  with  an  ahnoet  rhythm icid  movement.  After  twelve  gndns,  Harley 
noliced  in  some  eases  very  great  excitement^  as  shown  by  marked  increase 
in  the  rapidity  of  the  heart's  action,  by  muscular  rigidity  and  tremors,  by 
the  animal  walking  rapidly  to  and  fro,  slobbering  and  sweating  profusely. 
In  anothi^r  horse,  after  an  iuimcdiate  strong  erection  of  the  penis  and  oo|W- 
oua  euiiiftiion  of  semen,  heavy  sleep  came  on,  interrupted  after  the  third  hour 
by  the  usual  symptoms  of  excitement.  Thirty-six  grains  of  the  acetate 
cuuBed  in  a  powerful  hunter  deep  comatose  sleep,  oommeocing  in  fifteen 
minuter  and  lasting  for  three  hours,  when  it  was  replaced  by  intense  rest- 
Jefisnesa  and  severe  deUrium,  continuing  for  seven  hours.  During  this  dme 
the  auiuial  was  perfectly  blind. 


♦  Uarlej,  Tht  Old  VeffttahU  AVwrofiej,  p.  lOT,  London,  ISfl^j  Cl*ade  Bcrnitrd,  Arekivt^ 
Glnfrnlft  p.  4.17*  Vol,  lt.|  6tb  setiei,  18ft4;  J.  J.  Re«te,  Am^ricnn  Jmtruai  of  tU  HWiea/ 
Scieneef,  *!*»,  tS7l. 
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Harbier^s  previous  experiments  upon  ihe  liorsc  (quoted  by  Prof.  Stil!^*) 
had  yielded  resnlta  similar  to  those  of  Hark^y.  He  used  larger  doses, 
and  found  that  four  draelims  of  tlic  arjueou^  extract  of  opium  produced 
viol*!nt  tTemblings,  apparent  iimeusibility  to  external  irritunte,  couvulsioQR 
wtthuut  coma,  and  death.  One  hundred  graiug  of  the  acetate  of  morphia 
killetl  a  horec  bj  convulsioES  in  three  hours. 

In  the  mousej  according  to  the  experiments  of  Harley,  the  first  eiTect  of 
an  iiijeetion  of  from  one- twentieth  to  one-twelilh  of  a  grain  of  morphia  is  a 
totiic  cramivUke  contraction  of  the  muscles,  especially  of  the  trunk,  of  such 
diaracter  that  periods  of  forced  rest  alteniate  with  a  slow,  laborious  creeps 
wbich  seems  to  originate  not  in  the  limbs  but  in  the  trunk  it^lf.  There  is 
in  this  state  no  tendency  to  somoolency,  but,  on  the  contrary,  an  abnormal 
•enativeness  to  loud  sounds,  which  cause  the  mouse  to  resume  for  a  moment 
•ctive  ninning  roovementa.  The  breathing  is  irregular,  the  pulse  accelerated, 
and  finally  stupor  develops  itself,  and  coma  deepens  Into  death  by  apnoea ;  or, 
I  jtherwise,  reeovciy,  preceded  by  convulsive  movements  of  Uio  hinder  part 
ijf  ihe  body,  is  gradually  brought  about. 

In  reviewing  the  action  of  morphia  upon  the  lower  aninials,  it  beeomea 
fcry  evident  that  whilst  we  arc  not  in  a  fH:(gition  to  exf>)ain  all  of  the  gymp- 
lomSy  yet  two  classes  of  phenomena  are  everywhere  discernible, — i.e.^  the 
ipiiiil  and  the  cerebral, — and  that  tlie  higher  in  the  scale  of  life  any  given 
animal  may  be,  the  more  marked  are  the  brain-symptoms.  These  cerebral 
|>bcnomena  are  mostly  sleep  and  atupor;  but,  as  is  well  known,  in  some 
htiiiiut]  individusils  morphia  acts  as  a  delirifacient ;  and  it  seems  very  prob- 
^ttle  that  the  peculiar  robtlessnesa  of  the  horse  under  the  influence  of  the 
CBkaloid  U  due  to  delirium,  and  not  to  spinal  excitement. 

When  looked  at  in  this  manner,  it  seems  to  me  that  morphia  dms  not  act 
BO  differently  as  Is  generiilly  believed  upon  the  lower  animals  iind  upon  man. 
The  immensely  hi^^ber  cerebral  organization  of  the  latter,  with  the  immensely 
greater  sensittveuees  which  it  involves,  makes  the  man  con-cspondinglv  more 
•OBceptiblc  to  the  cerebral  acti*»n  of  the  drug :  henee  not  only  is  he  affected 
by  much  gmiiller  doses  of  the  alkuluid  than  are  the  luwer  animals,  but  as  the 
nplDal  symptoms  are  triumphatit  in  the  frog  because  its  spinal  syt^tem  is 
inaitly  more  developed  than  its  cerebral,  so  in  man  the  cerebral  symptoms 
mask  the  8j>inal  because  in  him  the  brain  is  more  developed  than  the  cord. 
The  two  creatures — man  and  the  frog— occupy  the  two  extremes  of  the 
series;  between  them  is  probEibly  to  bo  found  every  gradntion,* 

Tlie  action  of  opium  upon  dogs  and  rabbits  is  sufficiently  close  to  that 
upon  man  to  enable  us  to  reason  from  ex|>eriments  upon  the  foiiuer  us  to  the 


•  A  cuHoui  eorrobomtion  of  tbu  viewi  eiprewcicl  in  the  parn^p^ph  i*  found  in  the  fol- 
owitig  pentcnco  taken  from  AUhauji  (lh'*e'i»e4  «/  the  Nerrnn*  Sif»tem^  Xtsw  V«»rk,  1878, 
p«  IZ'^) :  '*  In  infaata,  bonev^er,  and  t^lm  in  the  luwer  rncefl  of  mankinU,  a*  in  nt*gro«i  And 
M»lMyf|  oooYulffiooi  aro  ubtarved  after  it«  [opium]  ingeetioo." 
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influence  of  the  alkaloid  upon  the  circulation  and  respiration  in  the  latter. 
Indeed,  so  fkr  as  these  functions  are  concerned,  morphia  appears  to  act 
identically  in  hoth  instances. 

Action  on  Circulation, — In  man,  the  circulatory  phenomena  are  a  slight 
primary  evanescent  acceleration  of  the  pulse-rate  (see  Nothnagel,  Handlmeh 
der  Arznmmittellehre,  Berlin,  1870,  p.  8),  succeeded  hy  slowing  and  increased 
folness  and  force  of  the  pulse,  which  is  followed  by  a  return  to  the  normal 
pulse,  or  a  great  increase  of  rapidity  and  loss  of  strength  during  the  third 
stage.  K.  Gscheidlen  has  found  in  rabbits  and  dogs  after  the  injection 
of  morphia,  first  an  increase  in  the  pulse-rate,  then  a  decrease,  and  finally 
return  to  the  normal  pul»e,  or  else  increased  rapidity.  Sphygmographic 
studies  of  the  effects  of  small  doses  of  morphia  have  been  made  with 
various  results  by  several  observers;  undoubtedly,  in  some  individuals, 
therapeutic  amounts  of  the  alkaloid  depress  sensibly  the  circulation,  but  in 
agreement  with  Riegel  and  Priesendorffer,  it  can  scarcely  be  doubted  that 
therapeutic  doses  have  no  sensible  effect  upon  the  circulation  in  the  ordinary 
man  (see  Deutsches  ArchiVy  Bd.  xxv.  p.  48). 

The  slow,  full  pulse  of  the  second  stage  of  opium -poisoning  is  due  to  an 
action  of  the  drug  upon  the  inhibitory  cardiac  nerves,  as  may  also  possibly 
be  in  some  manner  the  increased  arterial  pressure;  for  Gscheidlen  (/be 
eit.j  p.  45)  has  experimentally  demonstrated  that  after  section  of  the  vagi 
morphia  is  powerless  to  lower  the  pulse,  and  also  that  division  of  the  nerves 
during  the  second  stage  of  morphia-poisoning  is  followed  by  an  extraordinary 
rise  in  the  pulse-rate.  That  the  peripheral  ends  of  the  vagi  are  stimulated 
was  proven  by  the  fact  that  cardiac  arrest  took  place  when  the  distal  ends  of 
the  cut  nerve  were  more  feebly  irritated  than  would  suffice  to  affect  the  un- 
poisoned  animal ;  that  also  the  inhibitory  cerebral  centres  are  stimulated  was 
demonstrated  by  the  instantaneous  very  great  fall  of  the  pulse-rate,  amounting 
in  some  cases  to  one-half  in  less  than  half  a  minute,  which  ensued  upon  the 
injection  of  a  large  dose  of  the  alkaloid  into  the  carotid, — i.e.,  into  the  brain 
and  the  inhibitory  centres.  The  rapid,  feeble  pulse  of  the  third  stage  of 
opium-poisoning  Gscheidlen  found  to  be  due,  at  least  in  a  measure,  to  paraly- 
sis of  the  peripheral  vagi ;  for  at  such  time  stimulation  of  the  peripheral 
end  of  the  cut  nerve  was  powerless  to  affect  the  heart 

The  experiments  of  Gscheidlen  also  indicate  that  morphia  exerts  first  a 
stimulating,  then  a  depressing,  influence  upon  the  intracardiac  motor  ganglia, 
since,  after  isolation  of  the  viscus  by  section  of  the  cord,  sympathetic,  and 
pneumogastrics,  life  being  sustained  by  artificial  respiration,  a  large  dose  of 
morphia  induced  a  momentary  increase  in  the  number  of  the  cardiac  contrac- 
tions, followed  by  a  marked  decrease,  and  finally  extinguishment,  of  the  same. 

The  question  of  the  action  of  morphia  upon  the  vaso-motor  system  is  of 
great  interest,  but  cannot  at  present  be  fully  answered.  Gschekilcn  believes 
that  it  first  stimulates  and  then  depresses  it,  and  asserts  that  after  the  injec- 
tion of  a  large  dose  the  arterioles  in  the  mesentery  can  be  seen  to  contract, 


ANALGESICS. 


229 


Md  hi&c  (tliird  stiige)  to  dilate.   The  objections  to  this  sort  of  evidence  are 

fufficicDtJj  stated  elsewhere  in  this  book ;  and  tbe  rise  of  arterial  pressure, 

wii  itr:|]  be  alftO  adduces  as  an  iirgurnent^  may  he  accounted  for  without  calling 

apt^Tk  the  aid  of  tbe  voso-mutijr  nerves.     While,  therefure,  it  is  probable 

tWc.   morphia  does  exert  the  tnfluetice  he  claims  for  it,  tlie  question  must  be 

ttill    considered  as  sitbjndlce:  that  the  voso-motor  system  is  not  paralyzed 

ei^eti  in  extrtmU,  is  shown  by  Gacheldlen's  experimeut  Hoc.  cit.^  p.  52),  in 

wliioli  electrical  stimulation  of  the  cord  at  such  time  induced  immediate  rise 

af    tlie  irteriaJ  pressure.     The  action  of  morphia  upon  the  brain  is  certainly 

iDcl.^ pendent  of  any  action  on  the  vessel s."*" 

^%ction  on  Rtspiration. — Death  occurs  from  opium,  in  the  great  majority 

of  causes,  by  failure  of  the  respiration ;  and  that  such  failure  is  due  to  a  direct 

acticn  of  the  poison  upon  the  respiratory  centres  in  the  medulla,  is  proven 

bjT   ^t  fiict  that  morphia  affects  the  breathing  of  dogs  and  rabbits  whose 

i^iiBjogastrics  have  been  cut,  ai?  nmch  as  it  does  those  whose  nerves  ore 

tilts  (Gscheidlen,  he.  ciL,  p.  64). 

Action  on  PupiL — Since  morphia  locally  applied  does  not  affect  the  pupil, 

foUows  that  its  constitution  id  action  upon  the  latter  is  through  the  nerve- 

trta.     It  is  probable^  but  has  not,  that  I  am  aware  of,  been  experimentally 

•▼eu,  tltat  tbe  contraction  of  the  pupil  is  due  to  a  stinmlation  of  the  oculo- 

n»otor  nerve-centres,  and  that  the  dilatation  of  the  pupil,  as  death  approaches, 

due  to  a  paralysis  of  the  same.     Indeed,  it  cannot  well  be  otlierwlsc ;  for 

the  primary  contraction  were  due  to  paralysis  of  the  sympathetic^  the 

•®<?ondarv  wide  dilatation  would  be  impossible  j  the  dilating  force — t.e.,  the 

^^patbctic— having  been  withdrawn,  the  pupil  would  not  widely  expand 

eveD  if  the  contracting  force^ — i.e,^  the  oculo-motor — were  paralyswid. 

I^  biids  (Dr.  S.  Weir  Mitchell,  !oc,  ciL)  the  pupil  is  not  affected;  in  horses 

^^  »A  widely  dilated  (Dr.  Harley,  he.  cit,)  ;  and  in  dogs  it  dilates  before  con- 

^B^eting  (|)r.  Reese,  loc.  ciL,  apparently  cunfirmod  by  Experiment  number 

f    •ight^  Harley,  loc.  cit.y  p.  109),  or  s^jmetimcs  remains  unchanged  (Harley, 

F    *«c.  oi>,,  p.  Ill),     At  present  these  anomalies  cannot  be  explained. 

^timinatum   Actifm    on    Kidneys    and  Infesfines. — The    exact  fate  of 

"^^rphia  m  the  system  is  uncertaiiL     Varir^us  chemittts  have  failed  to  find 

*^  iri    the  urine  of  persons  or  onimids  poisoned  by  it,  but  it  seems  to  me 

^^taljlialied  that  it  is  at  least  in  part  elimiuHted  with  that  secretion,  as  it 

^»«    tjiiHMi  detected  by  Dr.  llilger  (Gscheidlen,  loc,  ciV.,  p.  32),  Bouchfirdat 

^^'^t.miilt'i  JiihrbUch^r,  Bd.  cxx.),  Lctbrt  (Joum.  de  Ckimie^  Bd.  xi.),  and 

^»mtnn  ( BeUra^e,  etc.,  Inavff,  Dtioert.,  Dorpat,  1868).     Although  Prof. 

'tiilcy  i  Micro- Vhemhtri^,  50 Ji)  stata^  that  the  leats  relied  upon  by  Bun- 

dat  are  not  decij^ive,  it  is  probable  thai  t  be  tourlusioUcS  reiithcd  in  tl^o  t'bdxi- 

^^    Pts^areh  of  W.  EHaason  are  correct  {Bt-itrtii/^.  z.  Lrhrc  den  Sifyc/iJiofA 


^OBftilt  Binii  Arek.  Sxper,  Pathol,  %md  Pharm.f  vL^  p.  310;   Vulpian,  X>evu»«  mhf 


^•^nr,  V(t*o-M**te%irf  11.,  p.  l&O. 
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Alorphtnsj  Inaug.  Dissert^  Konigsberg,  1882).  They  are,  that  when  bi^ 
amounts  are  ingested  morphine  appears  freely  in  the  urine,  but  that  after 
small  doses  it  cannot  be  found,  although  a  substance  is  present  giving  some 
of  the  reactions  of  morphia,  from  which  it  is  a  deriyative.  The  theory  that 
morphia  b  burnt  up  in  the  blood  has  been  advocated  by  those  who  have 
failed  to  find  it  in  the  urine  (see  E.  Landsberg,  PJliigers  Archtv,  1880, 
413),  and  there  is  reason  for  believing  that  it  and  other  alkaloids  are  to 
some  extent  destroyed  in  the  liver.  The  amount  of  the  uripary  secretion 
is  said  to  be  sometimes  increased  by  morphia ;  but  more  generally  it  is 
diminished.  Retention,  which  after  a  full  dose  of  opium  is  not  rare,  de- 
pends upon  the  blunting  of  the  sensibility  of  the  bladder.  In  a  series 
of  examinations  S.  Fubini  found  that  morphine,  codeine,  narceine,  narcotinc, 
and  thebaine  each  increase  the  excretion  of  urea  in  man :  upon  the  lower 
animals  their  action  seemed  to  vary  greatly  (^Hoffmann  und  Schtcalbe 
Jdhresher.y  1883,  219).  It  is  stated  that  in  habitual  opium-eaters  morphine 
occurs  in  the  urine  not  longer  than  seven  days  afler  the  cessation  of  the  habit 
(Land.  Med.  Record,  1877,  p.  92). 

Peristaltic  movements,  according  to  the  experiments  of  Prof.  Nothnagel 
{Archiv  f.  Path.  Anat.,  Izxxix.  p.  2),  are  diminished  by  small  doses  of 
morphine,  but  increased  by  toxic  doses.  The  first  effect  is  evidently  due  to 
stimulation  of  the  inhibitory  nervous  apparatus,  and  the  second  to  paralysis 
of  the  same :  it  is  probable  that  it  is  the  centre  which  is  affected.  The 
experiment  which  Prof.  Nothnagel  brings  forward  as  evincing  a  peripheral 
action  is  certainly  not  pertinent. 

Upon  the  digestive  tract  opium  exerts  a  very  marked  influence,  checking 
secretion  and  causing  constipation,  acting  in  these  respects  more  efficiently 
than  does  morphia. 

Therapeutics. — The  chief  indications  for  the  use  of  opium  are  con- 
sidered below,  seriatim.  Nearly  all  of  them  flow  evidently  from  the  known 
physiological  action  of  the  drug ;  others,  however,  although  established  by 
clinical  experience,  and  undeniable,  are  not  so  plain  in  their  philosophy. 

1.  To  relieve  pain.  As  an  analgesic,  opium  is  without  a  rival  in  the  ma- 
teria medica,  except  it  be  the  ansesthetics.  It  is  used  to  allay  pain  arising 
from  any  cause  whatever,  except  acute  inflammation  of  the  brain,  and  is 
preferred  to  the  ansesthetics  whenever  the  pain  has  any  permanency.  In 
painful  spasm  it  is  especially  usefiil,  as  it  seems  very  frequently  to  quiet  the 
motor  as  well  as  the  sensory  disturbance. 

2.  To  produce  sleep.  Sleeplessness  occurring  in  acute  disease,  and  not 
dependent  upon  cerebral  inflammation,  may  very  frequently  be  relieved  by 
opium.  While  it  is  often  necessary  to  use  the  drug  freely  in  such  affections 
as  delirium  tremens,  care  should  be  exercised  not  to  overwhelm  the  nerve- 
centres  by  enormous  doses.  In  habitual  sleeplessness  great  caution  must  be 
used  in  the  employment  of  opium,  not  so  much  on  account  of  the  disturb- 
ance of  digestion  which  it  is  liable  to  cause,  as  for  fear  of  producing  the 
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**  opium  liabit,"  Chloral  is  perhaps  a  more  generally  applicable  hjpnotio 
tlian  opium.  Be  tb^  however^  as  it  nr^y^  I  have  found  tbe  com  lii  oat  inn  of 
morphia  and  chloral  singularly  cfticient.  In  low  fevers,  wdynnmie  deliritUQ 
ofteo  cocxi^  with  sleeplessness,  and  is  then  best  met  by  opium. 

3.  To  alioy  irritation.  In  various  forms  of  nervous  erethism,  opium  is 
most  Taluable ;  but  when  tbe  afieetion  i^  at  all  chronic,  the  dangers  of  the 
opium  habit  should  not  be  lost  sight  of.  On  the  other  hand,  in  acute  cases, 
as  m  tlie  excitement  which  so  frequently  attends  hmmaptyini^  the  drug  should 
be  used  freely.  In  many  ciLses  of  diseaae^  opium  is  serviceable  by  sustaining 
iIm  vptem  againiit  an  irritation  for  the  time  being  irremediable,  by  blunting 
die  sensibilides.  Id  this  way  it  is  useful  in  the  advanced  stages  of  mialfpoXj 
mud  in  various  surgical  affectionsj  in  which  it  also  does  good  by  allaying  pain. 
In  Tarious  local  irritations,  opium  is  contioually  employed,  as  in  the  coiir 
caused  by  undigested  food;  in  bronchitinj  it  is  thus  used  t-o  quiet  cough. 

By  aUuying  irritation  and  pain,  opium  affords  relief  in  most  eafie«  of  in* 
flammation ;  but  in  certain  varieties  of  the  affcetion  it  seems  to  do  much 
more  than  this,  exertiog,  in  some  way  at  present  difficult  to  explain,  a  life* 
aaTing  iufluenoc.  In  peritonitU^  after  due  depletion ^  or  in  cases  not  requiring 
depletion,  it  should  always  be  exhibited  in  large  doses  at  regular  intervals,  in 
sach  a  way  as  to  keep  the  patient  in  a  state  of  decided  narcotism. 

In  severe  acute  vomiting^  opium  is  one  of  the  most  reliable  remedies.  It 
IB  best  used  in  the  form  of  suppositories.  Although,  by  checking  secretion 
Hid  peristalsis,  opium  usually  catues  constipation,  yet  when  obstruction  of  tbe 
howdi  is  produced  by  spaam  due  to  ao  irritation  or  inflammation^  by  relieving 
fhm  latter  the  drug  will  sometimes  act  tis  a  most  efficient  laxative. 

4.  To  check  exceMtive  fecreium.  For  this  purpose  opium  is  very  kingelj 
employed  in  diarrfuzas^  and  is  very  efficient  cither  alone  or  in  combination 
with  various  remedies.  In  enteritis  and  in  dysenter^f^  although  no  less  fro- 
qneotJy  used  than  in  diarrhcea,  it  is  of  service  rather  as  an  antiphlogistic  and 
miiJi%ei(ic  than  by  checking  secretion.  In  diahetm  iftsipidus^  the  combinafion 
of  it  and  gsdlic  acid  is,  I  think^  tbe  most  generally  successful  remedy. 

In  true  saccbarine  diabetes^  opium  is  of  very  great  value  in  many  cases, 
ofien  ameliorating  the  symptoms,  atid^  in  conjunction  with  restricUd  diet, 
MHiietlmea  even  effecting  a  cure.  Of  course,  however,  like  all  other  known 
remedies  in  this  disease,  it  most  frequently  acts  simply  as  a  ptdliative.  Ac- 
cording to  Br.  Pavcy  (Medical  Times  and  Gazette^  June,  1869,  p.  641),  it 
affecta  tbe  quanUty  of  the  urine  before  diminishing  the  sugar  in  it 

In  severe  mercurial  pt^aliam^  opium  often  seems  to  check  the  discharge, 
hut  certainly  is  not  nearly  so  powerful  fn  this  regard  as  atropia. 

5.  To  support  (he  system.  Opium  appears  in  low  fevers,  and  in  various 
protracted  adynamic  illnesses,  to  afford  actual  support  to  the  system  in  some 
way  not  as  yet  made  out.  This  is  especially  the  case  when,  from  any  reason^ 
sufficient  food  to  keep  up  life  cannot  be  taken  or  retained. 

6.  Ai  a  sudor  ijk.     Dr.  A.  Loom  is  (^New  York  Med.  Record^  1873)  praises 
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very  highly  the  use  of  hypodermic  injections  of  moiphia  in  ctcute  urssmia. 
He  states  that  the  drug  must  be  given  in  sufficient  quantity  to  control  the 
convulsions,  which  it  does  most  happily,  at  the  same  time  producing  profuse 
diuresis.  Dr.  Morrison  Fiset  {New  York  Med.  Record,  July,  1874)  and  Dr. 
Dain  (American  Med,  Journal,  July,  1874)  confirm  this.  In  some  instances 
the  remedy  has  seemed  to  act  very  happily,  but  in  one  or  two  cases  at  the 
Philadelphia  Hospital  its  exhibition  was  shortly  followed  by  death  in  ooma. 
In  the  form  of  Dover's  powder,  opium  is  very  largely  used  when  it  is  desired 
to  produce  sweating,  as  in  the  early  stages  of  a  "general  cold,"  or  other  forms 
of  muscular  rheumatism.  With  its  use  should  generally  be  conjoined  such 
measures  as  "  soaking  the  feet,"  covering  warm  in  bed,  and  the  free  drinking 
of  hot  lemonade  or  hot  teas. 

Toxicology. — Sufficient  has  already  been  said  concerning  the  course  and 
symptoms,  of  poisoning  by  opium  in  ordinary  cases.*  Sometimes  in  adults 
trismus  and  other  convulsive  manifestations  are  added  to,  or  in  a  measure 
replace,  the  usual  phenomena,  and  in  children  the  drug  appears  at  times  to 
overpower  the  nerve-centres  at  once,  so  that  the  second  stage  is  very  much 
shortened  or  aborted,  and  symptoms  of  collapse,  with  unconsciousness,  are 
developed  very  rapidly.  The  positive  diagnosis  of  opium-poisoning  from  the 
symptoms  alone  is  often  impossible.f  In  some  cases  of  congestion  of  the 
brain,  or  of  apoplexy,  or  of  urscmia,  the  phenomena  are  identical  with  those 
sometimes  seen  in  opium-poisoning.  I  have  thought  that  inequality  of  the 
pupils  is  proof  that  a  case  is  not  one  of  narcotbm ;  but  Prof.  Taylor  ha& 
recorded  an  instance  of  opium-poisoning  in  which  it  occurred  (^Manual  of 
Medical  Jurisprudence,  7th  Am.  ed.,  1873,  p.  205). 

The  indications  in  the  treatment  of  poisoning  by  opium  are :  first,  to 
evacuate  the  stomach ;  second,  to  maintain  respiration ;  third,  to  keep  up  the 
circulation  when  failing.  The  first  indication  may  be  met  in  two  difierent 
ways :  by  an  emetic,  and  by  the  stomach-pump  or  tube  used  as  a  siphon. 
There  is  oflen  in  narcotic  poisoning  great  difficulty  in  getting  an  emetic  to 
act,  owing  to  the  obtunding  of  the  sensibility  of  the  nervous  system  by  the 
drug.  For  this  and  other  reasons,  so  palpable  as  not  to  need  mentioning,  a 
prompt  stimulant  emetic  should  be  used ;  antimony,  on  account  of  its  depress- 
ing influence,  should  always  be  avoided.  Mustard  JUmr  is  almost  always  to 
be  had  at  once,  and  is  very  efficient.  A  heaped  tablespooniul  stirred  up  in  a 
tumblerful  of  warm  water  should  be  exhibited  as  soon  as  possible,  and,  if  it 
fail  to  act  in  fifteen  minutes,  should  be  repeated ;  then  a  powder  of  thirty 
*  grains  each  of  sulphate  of  zinc  and  ipecacuanha  may  be  given,  to  be  repeated 
once  or  twice,  at  iuter\'al8  of  fifteen  or  twenty  minutes.  Large  draughts  of 
warm  water  should  be  administered  in  the  intervals,  and  also  between  the 

*  Fur  discuHsion  of  eflfect  on  nursling  and  foetus  when  morphia  is  given  to  mother,  8e« 
Awer.  Jouni.  Oh»t.,  1877. 
t  See  Philadefjihia  Med.  Tiwcf,  vol.  iii.,  593 ;  also  Dr.  Wilks,  Mtd.  Timet  and  Gaz.,  1863. 
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I,  BO  as  tlioroughlj  to  wash  out  the  stomticli.  The  stomach- 
pQUip^  ta  of  no  value  when  tho  solid  drug  has  hcen  ingested,  but,  if  at  hand^ 
18  pniWabla  to  emetics  when  a  fluid  preparation  has  been  taken^  because  of 
the  prompCocsa  of  it«  reaulta. 

To  maintain  respiration  is  the  ultimate  object  of  all  the  measures  which 
warn  ommnonl^  undertaken  for  the  purpose  of  arousing  the  system  in  opium- 
poiioiiiQ^,  UnconsciousDcsa  in  itself  is  of  no  moment^  but  as  it  deepens 
the  sensibility  of  ilie  respimtory  c^jntres  grows  hi*s,  and  cunse<|ucntly  the 
involuntar)^  breathing  is  less  rapidly  or  les^  perfectly  performed.  More  than 
tlua,  when  at  all  awake ^  a  patient  suffering  from  opium-poisoning  can  be  made 
to  aupplement  the  almost  suspended  automatic  breatliiug  by  voluntjiry  respi- 
mtioD  J  and  every  eflbrt  to  induce  him  to  do  tliis  should  be  used.  It  is  oflen 
siirpcising  how  an  apparently  unconscious  man  can  be  made  to  breathe  by  a 
fsommand  shouted  in  his  ear.  To  keep  a  patient  awidte^  w^alking,  flagellationa 
with  small,  Jine  twigs^  shakings  shouting,  and  various  other  methods  which 
BUJ  silggest  themselves,  should  be  practiced.  Care  should  always  bo  exer- 
cned  not  to  carry  these  useful  measures  unneccjssarily  far,  and  perhaps  add 
pliysical  exhaustion  to  the  natural  prostration  of  the  third  stage,  I  desire 
adeo  to  call  e«pcci;d  attention  to  strong  faradaic  currents  as  a  means  of  causing 
patn,  and  therefore  of  rousing  the  patient,  without  leaving  the  bruises  and 
Mwmeai  which  often  result  from  the  severe  flagellations  practiced. 

The  cold  douche  affords  an  excellent  method  of  rousing  the  patient  and 
ftt  the  same  time  of  especidly  ^timuLiting  respiration.  The  simplest  method 
of  application  is  to  support  the  head  and  shouldenj  of  a  patient  stripped  to 
the  wmst  over  a  common  wash-tub,  and  to  dash  the  water  over  the  chest  and 
hmd*  The  eifeot  is  much  greater  if  ice-cold  water  and  water  a  little  hotter 
than  the  hand  will  bear  {115*'  F.)  be  used  in  (juick  succoi^sion.  In  the  way 
of  drugs,  there  are  only  three  substances  worthy  of  mention.  Very  strong 
iuAisions  of  coffee  or  of  green  tea  have  been  long  used  in  opium-poboning, 
tnd  recent  scientific  studies  (Britijih  Mr^d.  Journ.^  1874,  ii.  G9S,  G99)  have 
ihowTi  that  in  animals  doses  of  morphia  otherwise  lethal  may  be  successfully 
C90<ithated  by  thein  or  caffein ;  atropia,  as  a  respiratory  stimolaut,  is  of  the 
greateet  value  in  opium-poisoning  when  there  is  evident  failure  of  respiration 
(for  diacussioa  of  its  use,  see  tho  article  on  Atropia)  j  and  alcohol  is  to  be 
etupluycd  in  the  stage  of  depression  to  susuin  the  arterial  eystem.*!" 

Whenever  life  is  in  evidetit  danger  from  the  insufficiency  of  natural  res- 
pirmtiun,  the  use  of  artificial  respiration  should  not  be  postponed,  hut  should 


•  Tli«  Mtpi^ft  Bhtmarh^fintny  mnj  l»e  «st«mponxe<l  hy  hoy  one.  It  wtififit!*  ^imjily  of  ^n 
latlbir-mblmr  i«b«  tlir««  au^J  a  hnlf  to  four  and  n  h»lf  ftfet  in  leujjth*  of  pruper  c»Iibre, 
mimh  t»  pMti'*!  intw  the  ft^jmaeh.  Th&i:xternnJ  end  being  elevated,  nkt&r  U  poun^d  iota 
it  uatll  the  aturttn^'h  it  full;  tbrn,  without  thi>  tube  bving  allowed  to  empt/  iUolf,  tha 
•Ktemal  i>Dd  U  dropped*  whrn,  of  couraLS  tbc  dovr  of  vrulcr  U  Tf^verscd. 

f  V«j-{out  dru|^  bnvcr  been  etnted  to  b^  aiitagiitiiglic  io  opitiiu  nod  cMes  of  recovery 
f«port«il.  Vrratium  tinde,  CUeinnati  Lancet  and  Clinic,  1879,  iii,  4o8;  Si.  Lnuit  Med* 
^»d  Snfj.  Jmt'%nt  1ST»,  utxvil,  60l.    AeomU,  Jfeie  York  Med.  Hecord,  1S8U,  viii. 
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be  practised  to  supplement  nature,  and  should  be  maintained  so  long  as  there 
is  any  hope.  Life  has  undoubtedly  been  saved  in  this  way.  A  case  is 
reported  (JV.  Y.  Med,  Jaum,,  June,  1880)  in  which  a  baby,  who  had  taken 
one-third  grain  of  morphia,  was  rescued  by  artificial  respiration  kept  up,  off 
and  on,  for  twenty-four  hours.  In  some  cases  excess  of  bronchial  mucus 
seems  to  be  of  serious  import.  Under  such  circumstances  good  might  be 
achieved  by  placing  the  patient  in  an  inverted  position  {Brit,  Med,  Joum., 
1871,  ii.  374). 

Opium-poisoning  usually  has  no  sequelae ;  but  a  case  in  which  amaurosis 
was  produced  is  reported  in  Schmidt's  Jahrbiicher,  Bd.  clvii.  p.  74. 

In  regard  to  the  amount  of  opium  which  will  cuuse  death,  the  smallest  fatal 
dose  on  record  is  a  sixth  of  a  grain  of  morphia  in  the  adult  (Dr.  Buskirk, 
Washington  Post^  Jan.  30,  1878).*  According  to  Dr.  A.  Calkins  {Quart, 
Joum,  Psychol,  Med.,  18G8,  vol.  ii.,  739),  four  grainsf  of  crude  opium  placed 
in  the  ear  have  caused  death  ;  also  four  grains  by  the  mouth  in  more  than  one 
case.  According  to  the  authority  just  quoted,  out  of  twenty-nine  reported 
cases  in  which  a  fluidounce  of  laudanum  was  taken,  nine  died.  The  maximum 
doses  from  which  recovery  has  occurred  without  emesis  are  fifty-five  grains  of 
the  solid  opium  and  six  ounces  of  laudanum.  In  a  babe  a  day  old,  one  minim 
of  laudanum  (E.  Smith,  Lancet,  1854),  and  in  one  aged  nine  months,  a  few 
drops  of  paregoric  (Wood,  Bast,  Med,  Surg,  Joum.,  1858),  have  proved  fatal. 
Death  of  an  adult  female  has  been  attributed,  with  doubtful  accuracy,  to 
thirty  grains  of  Dover's  powder,  given  iu  divided  doses  {Chicago  Med, 
Joum.  and  Exam,,  July,  1882). 

Administration. — Whenever  it  is  desired  to  produce  very  decided 
narcotism  by  the  use  of  repeated  doses  of  opium,  the  drug  should  alu>ays 
he  given  in  liquid  form,  since  opium  pills  sometimes  become  very  hard  and 
undergo  solution  so  slowly  that  they  may  accumulate  in  the  alimentary 
canaL  On  the  other  hand,  in  diarrhoeas,  or  in  sickness  of  the  stomach,  old 
opium  pills  are  thought  by  some  to  act  better  than  more  soluble  forms  of  the 
ing. 

Many  persons  cannot  take  opium  on  account  of  the  very  great  seconUary 
nausea  and  depression  which  it  produces.  It  has  been  supposed  that  these 
disagreeable  after-effects  are  due  to  the  narcotina  in  opium ;  but  this  can 
hardly  be,  seeing  that  they  often  follow  the  use  of  the  pure  alkaloid,  morphia. 
The  deodorized  tincture  of  opium  agrees  with  some  individuals  better  than 
any  other  preparation  of  the  drug ;  and,  as  first  pointed  out  by  Dr.  Da  Costa, 
by  giving  a  drachm  of  the  bromide  of  potassium  with  twenty-five  drops  of  it, 
the  after-effects  of  the  narcotic  are  often  entirely  avoided.    In  many  neural^c 

*  A  number  of  cases  are  now  on  record  in  which  death  has  been  produced  in  the  adult 
by  the  hypodermic  use  of  from  one-sixth  to  one-half  grain  of  morphia.  Consult  Afedicth- 
Chir,  TraM,f  vol.  i.;  Chicago  Med.  Examiner,  May,  1878;  Quar,  Joum.  Pnycholog.  Med., 
1868,  vol.  ii.  p.  739. 

t  Taken  from  Journal  de  Chimie,  1831.    Assuredly  there  is  a  mistake  in  this  case. 
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women  tiie  knowledge  of  this  fact  is  an  inestimable  boon ;  in  others  tlie  im- 
plesaant  jsymptoms  are  not  averted  by  the  bromide. 

Children  always  bear  opium  very  badly,  and  to  them  only  the  weaker 
Uquid  preparations  t^hould  be  ^^vcn.  Dover's  powder  should  espoeially  be 
Avoided.  It  is  probable  that  in  its  manufacture  on  the  large  scale  the 
iogredienU  are  Rimctimi'S  not  thoroughly  mixed :  at  least  I  have  seen  case« 
in  which  the  symptoms  caused  by  it  were  seemingly  so  out  of  proportion  to 
tbe  doee  as  to  suggest  that  more  than  the  officinal  amount  of  opium  wad 
preset 

In  acute  vrnnitrng  fit)m  any  cause,  in  d^seittery^  in  afrawywi^,  and  other 
Irntations  of  the  nrino-genital  organs,  great  advantage  is  oflen  to  be  gained 
^m  the  use  of  opium  by  the  rectum.  SuppoHitories  made  out  of  the  extract 
(^, »  to  i),  or  euemata  of  laudanum  (gtL  jjlx  to  xl),  may  he  used  in  these 
aises.  The  latter  should  be  made  by  adding  the  narcotic  to  a  tablespoonful 
of  starch-water. 

The  dose  of  opium  for  an  adult  is  from  one  to  two  grains ;  for  a  child 
•  year  old,  on e-tw en ty- fourth  of  a  grain.  The  U,  S.  Pharmacopoeia  directs 
that  opium  in  its  normal  motst  condition  .should  contain  uot  less  than  nine 
per  cent,  of  morphine^  and  that  dried  ptjivdtred  opium  (^Opii  Ptdth^  U.  S.), 
out  of  wluih  the  preparations  are  made,  should  contain  from  twelve  to  sixteen 
per  cent  of  the  alkaloid. 

The  solid  officinal  prt'paratiun«  of  opium  are — the  denarcotlztd  opimyi 
^Opiurn  Dr  narcotist  till  m^  U.S.),  Opium  deprived  by  the  action  of  ether  of 
its  narcotina,  dose,  one  to  two  grains;  pilh  of  opium  {Pihdm  Opiiy  D»S.), 
eontui  fling  one  grain  each;  watery  tx^rac/  (^Exlractum  Opiiy  U.  S,),  twice 
the  strength  of  opium, 

Parrgoric  (^Tinctura  Opii  Campharata^  U.  S,)  has  in  every  fluidouuce 
two  grains  of  opium,  befiides  benzoie  add,  oil  of  an  be,  and  camphor,  and, 
in  coDt«equeDce  of  the  last  ingredicut,  is  more  constipating  than  the  other 
preparations  of  opium,  and  hence  is  preferred  in  diarrhcea- mixtures.  It  is 
also  much  used  in  cough -mixtures.  Dose,  fji  to  f.^i.  The  oiher  liquid 
prtparations  all  now  represent  ten  per  cent,  of  powdered  opium  by  weight, 
and  may  be  given  in  doses  of  ten  to  tifteen  minims.  The  deodorized  tinc- 
ture (  Tittctura  Opii  Deodoraia,  U-  S.)  contains  no  narcotina,  and  nnno  of 
the  odorous  principle  of  opium.  It  therefore  is  less  apt  to  cause  nausea 
than  are  the  other  prcpara lions.  Its  drop  almost  equals  the  minim  in  .size. 
The  other  preparations  are — Tindura  Opii^  U»S.|  or  Laudanum  (one 
hundred  drops  to  the  fluidrachm)  ;  Tinctura  Opii  AcetiUa,  U,  8»,  or  Ace- 
tatfd  Tiitctttre  (formerly  gr.  xlviil  to  f^i) ;  Vitittm  Opii,  U.S.,  or  St/den- 
ham' 9  Jjtiudanum  (ff>rroerly  5i  ty  f5i )  J  Acefimt  Opii^  U.  S.,  or  Black  Drop 
(fonoerly  gr,  Uxv  to  V^\), 
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MORPHINA*    U.S. 

This  alkaloid  occurs  in  minute,  colorless,  shining  crystals,  according  to 
Guy  melting  at  330°  F.  and  subliming  at  340^  F. ;  insoluble  in  cold  and 
almost  so  in  boiling  water ;  only  slightly  soluble  in  cold  alcohol  and  ether ; 
freely  soluble  in  boiling  alcohol  and  in  the  fixed  and  volatile  oils. 

The  following  are  some  of  the  most  sensitive  and  characteristic  tests.  In 
a  solution  of  the  alkaloid  in  concentrated  sulphuric  acid,  which  has  boen 
allowed  to  stand  from  ten  to  twelve  hours,  or  has  been  heated  for  half  an 
hour  to  100*^  C.  or  momentarily  to  150®  C.  and  allowed  to  cool,  the  faint- 
reddish  violet  changes  at  the  point  of  contact  to  a  deep-blue  violet  upon  the 
addition  of  dilute  nitric  acid  or  of  a  crystal  of  saltpetre.  Morphia  with 
concentrated  sulphuric  acid  makes  a  colorless  solution,  which  on  strong 
heating  becomes  red,  violet,  dirty  green.  With  concentrated  nitric  acid  it 
makes  a  red  color,  and  finally  a  yellowish  solution.  With  the  neutral  chlo- 
ride of  iron  morphia  strikes  a  blue  color,  perceptible  only  when  the  test 
contains  one  part  of  the  alkaloid  in  six  hundred.  Less  characteristic,  but 
much  more  sensitive,  is  the  iodine  test,  with  which,  according  to  Husemaon, 
one-ten-thousandth  part  of  morphia  can  be  recognized.  Iodic  acid,  in  the 
form  of  a  mixture  of  iodate  of  potassium  and  sulphuric  acid,  is  to  be  added  to 
the  suspected  solution.  K  morphia  be  present,  iodine  will  be  set  free,  and 
can  be  recognized  by  the  starch  test. 

The  Acetate  (Morphine  Aoetas),  Sulphate  (Morphine  Sulphas), 
and  Ej/drochlorate  or  Muriate  of  Morphine  (MoRPHlN^  Hydroculoras) 
are  all  officinal.  The  first  is  a  white  powder;  the  last  two  occur  snow-white 
in  feathery  crystals.  They  are  all  soluble  in  water,  and  are  of  a  bitter 
taste. 

Therapeutics. — The  salts  of  morphia  differ  in  their  therapeutic  value 
from  opium  chiefly  in  that  they  act  with  less  power  as  sudorifics  and  in 
checking  secretion  in  the  bowels,  and  consequently  constipating.  The  small- 
ness  of  their  dose  and  their  perfect  solubility  fit  them  for  hypodermic  use. 
Almost  the  only  purpose  for  which  they  are  used  in  this  way  is  to  relieve 
pain.  The  advantages  of  the  method  are  the  quickness  of  the  rcsulta  and 
the  increased  power  of  relieving  suffering  which  the  remedy  seems  to  acquire. 
In  cases  of  severe  pain,  hypodermics  are  invaluable ;  but  it  must  be  bonie  in 
mind  that  sometimes  they  cause  most  unpleasant  symptoms.  I  have  sufu 
very  alarming  results  from  the  injection  of  one-sixth  of  a  grain,  and  half 
a  grain  has  produced  death.  In  females,  unless  very  robust,  the  maximum 
dose  should  be  one-eighth  of  a  grain  ;  in  men,  one-sixth  to  one-quarter.  The 
dose  of  a  salt  of  morphia  corresponding  to  a  grain  of  opium  is  one-quarter 
of  a  jrrain.  The  dose  of  the  formerly  officinal  solution  {Liquor  Morjthist 
Sulphatis,  U.S.  1870, — gr.  i  to  fji)  is  one  to  three  dracbms.     Magendie$ 

*  For  Bpeetrum  aDa'jsis  of  morphia,  seo  Neva  York  Medical  Journal,  1874. 
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SoimHim  of  Morphia  contains  sixteen  graiiiB  t4>  the  fluidouncc  :  it  is  not  offici- 
bal,  aad  should  not  be  kept  in  the  apothecaries'  shops.  The  Syppogitoriei 
( Sttpponitfna  Morphist^  U.  S.)  contain  each  half  a  grain  of  morphia, 

NARCEIN. 

Tilts  alkaloid,  which  is  not  officinal,  was  discovered  by  Pellctier  in  1832. 
"  II  crystalliies  out  of  it«  watery,  alcoliolic,  and  dilute  acid  solutions  in  long, 
wbit^i  four-«ided,  rhombic  prinms,  or  in  bunched  niai^scs  of  fine  aciculiir 
crystftls,  odorless,  and  of  a  taste  at  first  bitterish,  but  later  styptic.*'  (Pel- 
letter,  Hease^  Winckler — Husemann,  Die  PjfamenstoffeS)  According  to 
Pellcilier,  it  is  soluble  in  375  parts  of  water  at  13''  C. ;  ac<x)rding  to  Hesse, 
SQ  12S5  pftfts  at  12®  C, ;  whilst  Dr,  S.  Weir  Mitchell  fouiid  that  a  i^pecimeu 
pfepmt^  by  Merck  dissolved  in  1000  parts^  one  prepared  by  Powers  & 
W  *  11  in  4000  partii,  and  one  of  unknown  EurofXian  manufacture  in 
of  dintillcd  wator  at  G0°  F,     Its  saturated  solution  in  boiling 


wmier  on  enoling  filU  with  crystjila.  Concentrated  nitric  acid  dissolves  nar- 
cein  with  a  yellow  color,  and  the  solution  on  l>eing  heated  gives  off  reddish 
ftUDiis;  iodine  makes  with  it  a  blulnh-black  mass,  which  forms  a  colorleaa 
•olutiiin  in  boiling  water,  but  on  cooHni;  iseparat^^s;  with  concentrated  sul- 
pfaunc  at;id  narcein  stTikos  a  brown  color,  and  finally  makes  a  clear  yellow 
aolutiou  (Husemann). 

PavgloLooiCAL  AcTlox,— According  to  Bixxt  {lietclwrl'i  Archiv,  1869, 
p*  126),  three  kit  four  centigrammes  (0,40  to  0.62  gr.)  of  narcein,  when 
iftjc^cted  Into  a  frog,  produce,  in  from  ten  to  fifteen  minutes,  a  scmi-comatoae 
ccMidttir»n,  in  which  the  batrachian  makes  no  resistance  or  eifort  wlien  laid 
Upon  his  back  or  in  other  unnatural  p«>sition.  The  respimtion  and  circula- 
Ckm  are  not  diftturbetl.  The  fK)g  C4Ui  he  arouBed  by  strong  irritation;  and 
when  awake  seems  perfe<!tly  conscious.  In  three  to  six  hours  he  cornea  out 
af  bis  lethargic  condition  appurcutly  unaffected,  Albers  (  VircItoic$  Archw, 
Tol.  xxvL)  found  that  one  j»rain  produces  in  the  frog  sleep,  refiex  and  i*pontu* 
IM01I9  oonvuJsiona,  and,  afber  seventy- four  hours,  death.  According  to  Ort, 
the  OQDTdsions  are  chiefly  spinal,  the  inut^cles  uli^o  being  afiected.  Br.  S.  Weir 
Mitchidl  {Amer.  Joitm,  MeJ.  iSW.,  Jan.  1870)  found  nine  grains  of  the  alka- 
Icnd  to  have  very  little  effect  upon  pigeons,  causing  only  wbnormal  quietness.  In 
Baxts ex|>t*riroent8  upon  rabbits  and  guinea-pigs,  fifteen  centigrammes  (2.3 
1^.)  had  no  perceptible  influence  ;  and  on  dogs  Dr.  B,  Kersch  (Schmidfs  JcJit' 
hUchrr^  Bd.  cxli.  p.  15),  and  tilso  Dr  Hurley  (  The  Old  Vegetable  NeuroticM^ 
p,  143),  found  moderate  doses  (26  etgr.  Kersch)  equally  inert.  In  a  mouae 
(Dftriey)  one-half  grain  caused  tranfjuil  sleep,  with,  afler  a  time,  tremors, 
ffom  which  the  animal  recovered,  to  be  taken  Buddenly,  some  hours  later, 
with  fatiU  convulsions.  At  the  post-mortem  the  tubules  of  the  kidneys  were 
found  completely  choked  up  with  the  alkaloid,  which  bad  crystallized  in 
them  and  produt*ed  a  mechanical  suppression  of  urine,  to  which  di?ath  waa 
pTQibftbly  due.    Schroff  (quoted  by  iUbuteau),  Froumiiller  {Schmidt'^  Jahr* 
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hilcher,  Bd.  cxli.  p.  15),  Harley,  Mitchell,  and  Da  Costa  {Pennsylvania 
Hospital  Reports^  1868),  have  found  naroein  to  act  very  feebly  upon  man. 
Harley  gave  one  grain  hypodermically,  Da  Costa  two  and  one-half  grains 
by  the  mouth,  and  Mitchell  took  five  graini^  himself,  with  the  result  of  only 
causing  some  headache ;  and  Fronmiiller  has  exhibited  as  much  as  twenty 
grains  with  equally  negative  results. 

These  investigations  are  in  close  concord,  and  seemingly  conclusive ;  and 
the  study  of  Dr.  Da  Costa  upon  man  was  very  full  and  exhaustive.  They  are 
opposed  by  a  number  of  seemingly  equally  conclusive  investigations  made  by 
various  French  and  German  observers.  Much  of  the  interest  that  has  been 
manifested  in  the  alkaloid  arose  from  the  assertion  of  Claude  Bernard  in 
1864  {Archives  GirUraUsj  6e  s^r.,  t.  iv.  p.  459),  that  it  is  the  most  pleasant 
and  certain  hypnotic  of  any  of  the  opium  alkaloids.  He  experimented  upon 
dogs,  guinea-pigs,  rats,  pigeons,  sparrows,  and  frogs,  and  in  all  of  them  there 
was  produced  deep  sleep,  closely  resembling  natural  sleep,  with  benumbed  but 
not  destroyed  sensibility.  The  irritability  of  the  morphia-sleep  was  want- 
ing, and  no  secondary  depression  followed.  Seven  to  eight  centigrammes 
(1.65  gr.)  was  sufficient  to  throw  a  dog  into  the  profoundcst  slumber.  As 
early  as  1852,  Lecomte  (Husemann,  Die  PJlanzenstoffej  p.  176)  had  affirmed 
that  0.1  grm.  (1.53  gr.)  of  narcein  thrown  into  the  jugular  vein  of  a  dog  would 
produce  deep  sleep,  and  very  recently  Kabuteau  has  confirmed  the  results  of 
Bernard.  Further,  Behier  {Bulletin  Thdrap.,  t.  Ixvii.),  Debout  (/iirf.),  A. 
Eulenburg  {Schmidt's  Jahrbucher,  Aug.  and  Oct.  1866),  Lin6  (Journal  de 
Phamiacie  et  de  Chimie^  4e  s6r.,  t.  iii.),  also  assert  as  the  result  of  ex- 
perience that  narcein,  in  doses  of  one-half  grain  to  a  grain,  produces  in  man 
pleasant,  persistent  sleep.  Rabuteau  {he,  cit.)  also  agrees  with  this,  except 
in  placing  the  dose  somewhat  higher, — viz.,  at  from  ten  to  twenty  centi- 
grammes (1.53  to  3.06  gr.).  Oetinger  {Das  Narcein  als  Arzneimittel,  Diss. 
Inaug.,  Tubingen,  1866)  also  asserts  that  decidedly  larger  doses  of  narcein 
than  of  morphia  are  required  to  obtain  any  action. 

As  seemingly  these  opposing  results  are  all  true,  the  only  possible  expla- 
nation is  that  different  substances  were  used  by  the  different  sets  of  observers 
under  the  one  name.  As  the  greatest  care  was  practiced  by  Harley  and 
Mitchell  in  obtaining  the  alkaloid  pure,  and  as  Claude  Bernard  states  ex- 
pressly that  the  substance  used  by  him  was  soluble  in  twenty  parts  of  wat^r, 
it  is  most  probable  that  the  former  observers  really  had,  and  that  Bernard  did 
not  have,  the  narcein  of  Pelletier. 

It  is,  at  any  rate,  a  very  plain  deduction  from  the  above  facts  that,  if  it 
be  so  difficult — nay,  impossible — to  obtain  in  commerce  a  uniform  reliable 
narcein,  it  is  not  proper  to  use  it  as  a  medicine. 

CODEINA.    U.S. 

Albers  found  that  one  grain  of  the  muriate  of  codeine  would  produce  in  the 
frog,  twenty  minutes  after  its  injection,  tetanic  cramps,  alternating  with  con- 
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Tuluoiis:  eTidentljr  refleXf  stoce  the  slightest  touch  would  call  them  forth* 
AHer  a  time  the  conynlstve  ezcitemcDt  grew  less  and  less ;  the  fore  feet  lost 
Uidr  scsmitivcncss  first,  hut  finally  a  puroxysm  couM  bo  longer  be  provoked 
hy  toueblug  the  hind  feet*  The  piipUa  at  this  time  were  widely  dilated. 
I>Mith  occurred  hy  failure  of  re«pi ratio n,  the  heart  contiouing  to  beat  a  quarter 
of  an  hour  after  the  extitiguishmeiit  of  all  other  movements.  In  Woldemar 
BiLxts  {Hcicfwrt's  Archiu^  1SC*J,  p.  125)  expcrimeuta,  three  ceritigrammea 
(^0.45  gr.)  produced  in  the  frog  deep  sleep,  lasting  three  or  Rmr  hours.  On 
awakiug,  the  frog  seemed  more  sensitive  than  natural  to  external  irrita- 
lioa.  Six  oeotigrammee  produced  sleep  more  quickly,  aiid  fallowing  the 
drep  aleep  a  stage  of  excessive  sensitiveness,  din-irii;  which  external  irritation 
produced  repeated  cramp-like  contractions.  JL  Waehs  ((juoted  by  Huae- 
tnanUf  Die  Pjlatizemttoffe^  p.  lt>3)  observed  phenomena  Bimilar  to  those  de- 
tailed by  Albers,  but  noted  a  peculiarity  of  gait  in  the  frog  preceding  the 
convulsive  stage,  owing  apparently  to  disturbance  in  the  innervatiitn  of  the 
addactora.  Wachs  \m  found  that  .010  gramme  (0,15  gr.)  produced  in  the 
pigeon  only  increased  rate  of  respiration  and  sleepiness,  whilst  larger  fatal 
doMB  oaiised  restlessness,  inahillty  t4)  stand,  moveineiits  backward  and  in  a 
ctrole,  disturbance  of  respinititm  with  giispingj  cramps  of  single  mascles,  and 
finally  convulsions,  mostly  clonic,  fref|uently  repeated,  and  followed  by  an 
adynamic  condition,  termiiiuted  hy  sudden  death.  In  Br.  8.  Weir  ^litchelfs 
experiments  (yimer.  Jouni,  MitL  Sci.,  Jiin,  1870,  p.  26),  seven  grains  pro- 
duced violent  non-tetanic  convulhjons,  ending  fatally  in  one  minute;  aud  one 
p^jn  caused  similar  symptoms,  tcrmintUing  fatally  in  eigltt  minutes.  Dr.  Ott 
(^Ofvtm  AUcttlouh)  found  that  the  convulsions  in  the  frog  are  spinal,  but 
ihat  the  muscles  are  affected, 

Aooordiiig  to  Husemann  {loc,  cit.,  p.  133),  Kunkel,  in  1833^  from  his  ex- 
periments arrived  at  results  similar  to  the  recent  ones  of  Bernard,  The  latter 
obaerver  found  that  five  centigrammes  (.075  gr.)  prc:)duced  in  dogs  a  sleep 
fiunthir  to,  but  not  so  profound  iis,  that  of  morphia,  with  less  benumbing  of 
sensation,  and  not  followed  hy  any  sjntpioms  of  depression. 

The^  results  have  been  called  in  question  hy  Harley,  and  it  seems  most 
probable  that  Claude  Bernard  used  something  more  than  codeine  in  his  ex- 
perfmenta.  Certainly  Harley  found  that  one  to  two  grains  of  the  alkaloid 
prodtioed  in  the  dog  dbturhance  of  respiration,  languor,  and  convulaive 
twitehings,  but  no  sleep.  Moreover,  Husemann  states  that,  af\er  fatal  doaes, 
Waohs  observed  similar  symptoms  in  the  dog  and  in  the  rabbit,  us  follows; 
lulling  of  the  head;  trembling,  spasmodiu  movements  of  the  eyes  and  lipSj 
mrely  trismus,  movements  in  a  circle  and  backwards,  weakness  of  the  legs, 
with  hurried  respiration  and  pnjmineuce  of  the  eyeballs  as  prodromes  ;  later 
in  the  poisoning  there  were  severe  convulfjituja,  atler  one  or  many  paroxysms 
of  which  great  weakness  developed,  ending  in  death.  B^rnay,  in  experiments 
npon  dogs,  cats,  and  rabblu,  found  that  the  convulsions  were  the  mo^c  promi- 
nent iymptom  (Z^  la  Cudeifu^  Paris,  1877}«       Falck  affirms  {Deiiischei 
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Kliniky  1870)  that  there  are  two  fonus  of  poisoning  produced  by  ccmI^,— 
the  one  tetanic  and  the  other  eoporific, — correspoadiog  apparently  to  the 
diflftireut  r<)sulta  of  various  observers.* 

Ab  tt  hypnotic  in  miin,  codeia  has  been  used  by  Magondie,  Bcrth^S,  Aran, 
K rebel ^  IloLs-siier^  Robiijuct^  and  others,  aonie  of  whom  assert  that  the  sleep 
produced  by  it  la  followed  by  nausea  or  other  symptoms  of  doprcspiion,  whilst 
others  deny  this.  It  does  not  seem  necessary  to  discuss  in  detail  the  researcbei 
of  the  authonties  alluded  to,  but  it  may  bo  well  to  give  the  results  of  one  or 
two  of  these  observers  more  in  fulL 

lM>iquet  in  a  series  of  ejtperiments  found  that  doses  of  0.01  to  0.03 
gramme  (.15  to  .46  gr.)  produced  a  feeling  of  contentment,  calmed  nervous- 
nesSj  and  induced  refreshing  sleep,  whilst  0.1  to  0.2  gramme  (1.53  to  3.07 
gr.)  caused  deep  sleep,  followed  by  nausea  and  vomiting;  0.1  gramme  (1.53 
gr.)  cnused  in  children  very  alarming  symptoms.  Harley  has  found  in  a 
number  of  experiments  that^  given  by  the  mouth ,  codeia  is  a  very  uncertain 
and  fe'ble  hypnotic,  four  grains  produeing  simply  accelerated  pulse,  con- 
tracted pupils,  and  some  giddiness,  followed  by  nausea  and  vomiting.  When 
the  drug  is  given  subcutaneously,  "  somnolency,**  he  states,  "  is  a  more  promi- 
nent effect,  but  only  occurs  in  certain  individuals.'*  His  hypodermic  dose  tB 
one  to  two  grains.  On  the  other  band,  Dnorzak  and  Ileiurich  found  tbftt 
codeia  in  doses  of  0.1  granune  caused  gastric  uneasiness  and  pain,  some  sali* 
vation,  nausea,  hcat^  and  feeling  of  weight  in  the  head,  some  coniiision  of 
thought,  very  marked  reductinn  of  the  pulse-rate,  and  very  marked  tremon 
affeciing  the  whole  body  ;  and  Mitvhell  took  five  grains  of  the  alkaloid  with- 
out inducing  other  effects  than  a  rise  of  twenty  per  minute  in  the  pulse-rate, 
nauBea,  slight  giddiness,  and  a  sense  of  heaviness  about  the  liead.  Dr.  A.  8. 
MjTtle  reeurds  (Britijih  Afedkaf  Journal ^  1874,  i.  478)  a  «ise  of  severe  poi- 
soning by  four  grains  of  ccideia  prepared  by  the  Jleasrs.  Smith  of  Edinburgh* 
There  was  first  vascular  excitement  and  exhilaration,  then  depression  with 
great  anxiety,  nnusea  and  vomiting,  pale,  cool,  clammy  skin,  slight  contnio- 
tion  of  pupil,  and  sleeplessness,  with  slight  delirium. 

It  is  very  evident  that  these  various  observers  have  not  had  the  8ai^|| 
principle.    In  my  own  experience  oodeia,  prepared  by  Powers  &  Weightmiap^ 
has  failed  to  act  in  grain  doses  as  a  hypnotic.     There  are  no  reasons  for 
believing  that  it  has  any  advantaires  of  niorphiii,  whilst  its  uncertainty  is 
very  great,     I  have  found  it  of  some  value  in  one-lialf  grain  doses  in  quiet- 
ing bronchial  irritation. 

The  remaining  active  principles  of  opium  being  objects  of  physiological 
rather  than  of  clinical  interest,  I  shall  allude  only  to  their  physiological  actions. 


*  From  whni  ho  aivjB  on  p,  220,  Li  is  probable  tbnt  Falek  tiMd  Iwo  prepnr^iioni  of 
oodeia, — wne  rrnnie  in  hia  owu  livboratory,  the  other  obtnined  from  Merek.  U  U  aat 
pomible  to  dutermme  from  his  text  whctliur  this  bad  anything  to  do  with  the  diflerant 
reioltfl  bis  obtaiQiid. 
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Xarcoitna. — Although  in  Dr.  Albers's  eKperiment  (Joe.  etf,^  p.  244)  one 
grain  of  nurcotina  proved  fat^il  to  a  frog  without  the  production  of  convul- 
aians,  yet  (ho  united  tci#timony  of  Claude  Bernard  (he.  c*V,,  p.  UVl),  of  Baxt 
(Joe.  cit.,  f,  124),  of  Ilabuteau  (foe.  cit.^  p.  206),  of  Mitcholi  (foe.  ciV.,  p.  23), 
mud  of  Ott  (foe.  ctV.),  ahow  that  in  the  lower  animals  this  alkaloid  produces, 
whea  giirvn  in  sufficiently  large  dose^  actiTO  spinal  convulsions.  la  saudl 
dam  (ooe-half  gnun)  it  causes,  according  to  Albere  and  to  Bait,  in  frogs 
«  oemj-eotuatoee  eXute,  In  lanrcr  d* ifc  ( 1 ,2  trrains)  tJie  last  ob^rver  found  it 
to  indtioe  in  the  fitunc  bntrachian  vary  decided  c^invulsions,  siniihu"  to  those 
oC  iDorpbtA-p<iiBonmg,  Dn  MiteheU  states  that  from  two  to  three  grains 
IWINiace  violent  and  Mu\  convulsions  in  the  pigeon.  Claude  Bcrnnrd  ranks 
oafootina  nboTG  morfdiia  and  codoiii,  next  to  papaverina,  as  a  c*>nvuLsiint  in 
the  lower  suiiuiols.  Yet  Orfila  found  thirty  grains  necessary  to  kill  a  dog, 
mud  Baxi  hiia  given  about  two  grains  to  rabbits  and  to  guinea-pigs  without 
im^dncing  nay  symptoms. 

Man  is  oo  inqre  sensitive  to  narcotina  than  the  lower  animals,  if  indeed 
lie  be  80  senmtive.  Twenty  and  thirty  grains  of  it  have  frequently  been 
UikeB  without  effect,  and  doses  of  one  hundred  and  twenty  grains  are  said  to 
btTe  been  exhibited  with  no  greater  result. 

Thrhtua^  or  Faramorpkia. — Magendie^  Orfila,  Albers,  Baxt,  Claude  Ber- 
nard, F.  W.  Muller  {Du$  Thef^nia,  Diss.  Inaug.,  Marburg,  18(58),  Harley, 
Frai»«*r.  Mitchell,  Rabuteau^  and  other  observers^  all  agree  as  to  the  very  great 
flinularity  between  the  action  of  thcbaia  and  tbat  of  strychnia,  Falok 
(^Dettifcket  KJtniky  1809)  divided  the  general  symptoms  produced  by  the 
poiBon  ID  mammals  into  three  stages :  the  prodromal  period,  in  which  there 
wm  restleamesfi,  combined  with  a  d<^ire  to  creep  into  corners,  urination, 
inereMed  frequency  of  respiration,  and  mme  stiffness  of  the  leg  j  the  second 
stage,  in  which  there  were  violent  strychnic  c^nvukions,  greatly  interfering 
with  respiration,  and  somctiuipa  producing  cyanosis j  the  third  period,  in 
which  there  was  paralytic  muscular  weakness,  with  apparent  death,  ending, 
afler  a  time,  in  real  death.  The  third  stage  was  usually  momentary,  and 
to  me  to  have  been  merely  the  dying,  which  occunntd  when  the  animal 
exhausted  and  cyanosed  by  the  convulsions.  A  notable  symptom  of 
tltehaia-poi^ning  is  the  incrcraiiie  of  bodily  teniperature,  which  Falck  found 
to  amount  to  from  l^  to  3*^  C.  On  pigeons  (Falck  and  Ott)  thcbaia  acta 
•^  it|>c>n  mammals;,  and  in  frog?^  it  produreB  the  munt  violent  tetunic  spasms 
The  ooDVulsiooa  are  undoubtedly  .spinal,  as  they  occur  after  section  of  the 
flHTical  oord. 

The  only  detailed  study  of  the  physiological  action  of  thebriia  3^et  made  ia 
that  of  J.  Ott  (Boston  Med  tad  and  Stinjictd  Journal^  April,  1875),  who 
foand  that  the  alkaloid  does  not  directly  affect  the  motor  or  sensory  nerves  or 
tJie  rtriftted  muscles.  The  same  observer  also  determined  that  thcbaia  exerts 
0*^1  inHttcnce  on  the  inhibitory  cardiac  ncrvea,  but  docs  increase  the  arterial 
»ro  by  stimulating  tho  va4>i>-motor  centres,  and  probably  also  by  stimu* 
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lating  the  intra-cardiao  ganglia.  Tbebaia  is  undoubtedly  an  exceedingly 
active  poison.  According  to  Albers,  less  than  half  a  grain  will  cause  violent 
tetanus  in  a  frog,  and  in  Ott*s  experiments  .011  gr.  produced  very  decided 
symptoms  in  the  same  animal.  Harley  found  two  grains  sufficient  to  kill  a 
bitch,  and  in  Falck's  experiments  a  grain  and  a  half  injected  hypodermically 
killed  a  dog  in  ten  minutes.  The  alkaloid  must  act  upon  man  as  upon  the 
lower  animals ;  yet  Fronmiiller  (Klinische  Studien  der  Narh.  Arznetmittel^ 
Erlangcn,  1869)  affirms  that  he  has  given  it  in  as  high  as  six-grain  doses 
without  producing  any  symptoms,  and  that  Prof  Leidesdorff  (^Wiener 
Med.  Wochenschrijl,  No.  34,  1868)  had  had  similar  results.  Rabuteau 
is  said  to  have  taken  1.5  gr.  without  decided  symptoms.  On  the  other 
hand,  Eulenburg  found  one  four-hundredth  of  a  grain  to  cause  increased 
respiration,  pulse-rate,  and  temperature,  with  sometimes  wide  dilatation  of 
the  pupil  (quoted  by  Ott).  It  seems  impossible  to  avoid  the  conviction  that 
the  drug  used  by  Fronmiiller  must  have  been  either  very  impure  or  else 
not  thebain  at  all.  Husemann  (*4rc/i.  Exper,  Path,  vnd  TTierap.,  ix.  422) 
has  found  chloral  strongly  antidotal  to  toxic  doses  of  thebain. 

Papaverina. — A  great  deal  of  discrepancy  exists  among  observers  as  to 
the  physiological  action  of  papaverina,  obviously  dependent  upon  variations 
in  the  purity  of  the  specimens  which  they  have  used.  Schrofif  and  Hoffmann 
believe  it  to  be  inert  in  man,  since  the  latter  observer  took  about  seven  grains 
without  any  effect  being  induced. 

Albcrs  and  Claude  Bernard  claim  that  on  animals  it  acts  as  a  convulsant 
resembling  thebaia ;  whilst  Baxt  asserts  that  in  frogs  it  produces  profound 
sleep,  with  great  slowing  of  the  heart's  beat,  but  without  tetanus,  and  that  it 
even  acts  as  an  antitetanic  in  the  poisoning  of  codeia  and  of  morphia.  He  also 
finds  that  rabbits  and  guinea-pigs  bear  enormous  doses  of  it.  Kubuteau  says 
two  to  three  centigrammes  produce  violent  convulsions  in  the  frog,  but  twenty- 
five  centigrammes  in  the  dog  cause  no  symptoms ;  yet  in  Baxt's  experiments 
four  to  ten  centigrammes  served  to  cause  profound  coma  in  the  latter  animal. 
Ott  affirms  it  is  both  narcotic  and  convulsant,  and  produces  a  condition  of  the 
muscles  similar  to  that  caused  by  veratria.  These  statements  arc  irreconcil- 
able, and  no  opinion  can  be  arrived  at  until  new  researches,  prefaced  by  a 
rigid  chemical  study  of  the  alkaloid  used,  are  entered  upon. 

Laudantd,  discovered  by  Hesse  (^Annalen  der  Chemie  und  Fharmacie, 
viii..  Supplement.  Bd.,  p.  272),  has  been  elaborately  investigated  by  Prof. 
Falck,  of  Marburg*  (Deutsche  Klinik,  1874,  p.  298).  He  finds  that  there 
are  three  stages  of  its  poisoning :  first,  hurried  respirations,  pupils  con- 
tracted or  dilated,  muscular  twitchings  and  convulsive  tremblings  ;  second, 
convulsions  closely  resembling  those  of  strychnia-poisoning ;  third,  adynamia, 

*  The  following  is  the  minimum  fatal  dofic  of  alkaloids  for  rabbits,  per  kilogramme 
(2  lb.  5i  drm.)  of  weight,  as  determined  by  Falck:  strychnia,  0.0006  gramme  :  thebaia, 
0.0120  grm.j  laudania,  .0250  grm. ;  hydrocotamia,  0.1600  grm.;  morphia,  0.7200  grm. 
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ippcu^Qt  death,  and  finally  death  from  fttilnre  of  respiration,  the  heart  bfMni? 
ihe  last  part  of  the  body  to  die. 

/*orpAyn«m,  according  to  Albers^  nets  upon  the  frog  aa  the  most  power* 
fttV  of  ili  the  convulsant  opinni  nlkaloida.  Buxt  {ioc.  ct't.^y,  123)  found  it  in 
4cMSof  two  to  three  milUgmmmcs  (.030  to  .045  graia)  to  throw  the  frog 
into  «  ^emi-comutoso  conditiun,  followed  in  fi!\eeu  to  twenty  nnnutes  by 
DK»t  violunt  convulsiivc  excitement.  In  sparrowa  one  milligramme  (.015 
|f^}}  and  in  pigeons  a  larger  dose,  produced  violent  tremor^i  lasting  ten 
^  fifteen  minutes,  and  followed  by  a  stute  of  eemi-conia*  In  guiju-a-pigs 
^€0  to  twenty  millignimmea  (J 5  to  .30  gr. ),  and  in  rabbits  a  one-fourth  to 
w>e4hjrd  larger  dose,  caused  violent  tetanic  cramps;  larger  doses  prf>dueed 
•pwiilj  fatal  convulsions.  Acctjrdinz  to  Seliroff,  1.5  grains  are  without 
kfinueuoe  upon  man. 

Cryptopia^  according  to  Hurley,  causes  in  dogs  wild  delinmii,  with  dilated 
jJBpila,  fvHowed  by  tel^ioic  spasms.  In  the  mousi*.  small  dums  produce  some 
odiriofiii  excitement,  followed  by  Bouinoleiicy ;  while  krgc  dtjses  cause  heavy 
•w»P,  Had  death  from  failure  of  the  respiration.  In  the  more  detailed  inves- 
ugation  of  Immanuel  Mujik  (  Wirknn^  tfti(  Crt/pfoptu^  Inaug.  Diss.,  Berlin, 
l^i_)  tt  w:is  found  that  the  convulwiun;*  did  not  occur  when  artificial  respi- 
"•udO  was  performed,  and  are,  therefore,  probibly  i»ot  spinal.  The  death 
^^  piHweded  by  loss  of  reflex  excitability  from  spinal  depressiouj  and  was 
due  t<fc  respiratory  paraly3is.  Enormous  doses  alsti  killed  the  cardiac  muscle. 
•A  S^^Wi  and  a  half  injected  beueath  the  skin  by  Harley  caused  in  sfjme  per- 
■W»  iatense  drowsiness;  in  others,  very  alight  nymptoina.  According  to 
^'  C^tt^  it  is  narcotic,  exciting  and  then  depressing  the  motor  spintd  centreS| 
ptmly  ting  spioal  sensory  centres,  lesseuiog  fuuctionul  activity  of  the  motor 
l*^^€5ts,  and  lowering  heart-action  by  un  influence  on  its  muscle. 

^^Kifmia^  according  to  Alhers  (i(K,  c«V.,  p*  248),  produces  in  (0.045  grm.) 

ftog  mild  tremors,  lessening  of  Hcnsiition,  and  finully  death.     On  the 

>eif  animal.^  its  poisonous  action  is  n<tt  very  great.     Ortila  injected  0,06 

(0.9  gr.)  into  the  jugular  vein  of  a  dog,  without  eflect.     Harley  gave 

^mius  hypodermicttlly  to  the  s;ime  animal,  with  no  further  result  than  a 

*lc5   ibtjormal  (|uietnes8»     According  to  the  Siune  observers,  subcutaneous 

U*>ct,ionsof  fourteen  gruina  have  no  effect  on  the  horse,  but  one*aixth  of  a 

**w  pnxluces  very  decided  hypnotism  in  the  mouse.     On   man,   Dablanc 

(iV«<ir»4.  CkntraMut,  18:J2),  Schroff  (.Vt'ci/cm.  Juhrh,,  1S70),  Frunmiiller 

r.     ""^^*'^  *SViiiAV/i  A^ttrcot.  Arzneten),  and  Harley  have  found  meeonia,  when 

?^*in  by  the  mouth,  inert  in  doses  varying  fioui  one  to  eighteen  grains. 

Uarltj*^  however,  claims  that  in  doses  of  oue  to  two  grains  given  h^-poder- 

^b'  it  acts  upon  nnin  as  u  very  excellent  Iiypnotic ;  but  Fronmuller  ha.«* 

^t«xl  nearly  two  grains,  with  entirely  negative  results, 

jJ^'/rocotarHia, — The  physiological  action  of  this  alkaloid  has  been  in- 

^*^ui4jd  by  F.  A.  Falck  (London  Mfdkal  Rrcfml^  i.  21 8 J.     Ho  finds  it 

Actively  poisonous  to  rabbits  than  is  morphia.     In  some  of  his  experi- 
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mcnts  it  produced  tetanic  convulsions,  in  others  coma  and  stupor.     In  frogiB 

the  symptoms  were  always  tetanic. 

In  regard  to  the  action  of  Pseudomorphia  and  Opiania  we  hare  littJe  or 
no  knowledge.  Sertumer,  the  discoverer  of  Meconic  Acid  (quoted  bj  Al- 
bers),  found  it  in  his  experiments  to  be  actively  poisonous ;  but  Sommering 
and  Albers  have  come  to  an  opposite  conclusion.  Large  doses  (one  to  two 
grains)  do,  however,  affect  frogs,  although  slowly,  inducing  a  stupor-like  con- 
dition, with  convulsions. 

OAIWABIS  IKDIOA-INDIAU  OANNABIS-HTDIAN  HEMP.    U.S. 
CANNABIS  AMERIOANA-AMEBIOAN  CANNABIS.    U.S. 
Under  the  respective  names  which  head  this  article,  the  U.  S.  Pharmacopceia 
recognizes  the  dried  tops  of  the  Cannabis  sativa,  or  common  hemp  plant,  as 
it  grows  in  India  and  in  our  own  country. 

EXTRACTUM   CANNABIS  INDICT  — EXTRACT  OP  INDIAN 
HEMP.    U.S. 

The  alcoholic  extract  of  Indian  hemp  is  a  blackish,  resinous  extract,  of  a 
decided  narcotic  odor  and  a  peculiar  taste.  In  the  East,  hemp  and  its  educts 
are  used  as  narcotic  stimulants.  Gunjah  is  the  dried  plant  as  sold  in  the 
bazaars  of  Calcutta  for  smoking.  Churrus  is  the  resinous  exudation  with 
the  epidermis,  etc.,  scraped  off  the  leaves.  Hashish  is  an  Arabian  prepara- 
tion of  the  drug.  The  resin,  which  represents  the  activity  of  hemp,  is 
sometimes  known  as  Cannahin.  It  is  best  obtained  by  precipitating  the 
saturated  tincture  with  water  containing  an  alkali.  Hemp  also  contains  a 
trace  of  volatile  oil. 

Physiological  Action. — When  given  in  full  doses,  cannabis  indica 
produces  a  feeling  of  exhilaration,  with  a  condition  of  reverie,  and  a  train 
of  mental  and  nervous  phenomena  which  varies  very  much  according  to  the 
temperament  or  idiosyncrasies  of  the  subject,  and  very  probably  also,  to 
some  extent,  according  to  the  nature  of  his  surroundings.  The  sensations 
are  generally  spoken  of  as  very  pleasurable ;  often  beautiful  visions  float 
before  the  eyes,  and  a  sense  of  ecstasy  fills  the  whole  being ;  sometimes  the 
venereal  appetites  are  greatly  excited ;  sometimes  loud  laughter,  constant 
giggling,  and  other  indications  of  mirth  are  present.  Some  years  since,  in 
experimenting  with  an  extract  made  from  the  American  plant,  I  took  a  very 
large  dose,  and  described  the  result  as  follows  (^Proceed.  Amer,  Philosophy 
Soc,  1869,  vol.  xi.  p.  226): 

"  About  half-past  four  p.m.,  September  23, 1  took  most  of  the  extract. 

No  immediate  symptoms  were  produced.     About  seven  p.m.  a  professional 

call  was  requested,  and,  forgetting  all  about  the  hemp,  I  went  out  and  saw 

jiy  patieiit.    Whilst  writing  the  prescription,  I  became  perfectly  oblivious 

^  vent  on  writing,  without  any  check  to  or  devia- 

d  acta  connected  with  the  process,  at 
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.  llaat  I  am  aware  of.  When  the  r<3cipe  was  finished,  I  suddenly  recoU 
lected  where  I  was,  and^  looking  up^  saw  my  patient  sitting  quietly  hefom 
SIS.  The  oonvietion  was  irresistible  thut  I  had  sat  tlius  many  minutes,  per- 
lu^  hours,  and  direcUy  the  idea  fksteDed  itself  that  the  hemp  hod  com< 
wtmoimd  to  act,  and  bad  thrown  me  into  a  trance-like  statti  of  considorable 
dmmdoDi  during  which  I  had  been  stupidly  sitting  before  my  wonderin«r 
I  hastily  arose  and  apologized  for  remaining  so  long,  but  was 
i  I  had  only  been  a  very  few  minntes.  About  seven  and  a  half  p.m. 
I  fvttuued  home,  I  waa  by  thiii  time  quite  excited,  and  the  feeling  of 
hilftritj  noiw  rapidly  tnereaaed.  It  was  not  a  sensuous  feeliTig,  in  the  ordi- 
umxj  meaning  *if  the  term;  it  was  not  merely  an  intellectual  i^xritation  ;  it 
w«a  a  sort  of  lien-ttrc^ — the  very  oppusiite  to  mfi/cuV,  It  did  not  uiime 
firom  without ;  it  was  not  eonnected  with  any  po^on  or  sense.  It  was  simply 
m  Ibeling  of  inner  joyousn(^8 ;  the  heart  seemed  buoyant  beyond  all  trouble  ; 
the  whole  5\n*tem  felt  as  though  all  gcns«  of  fatigue  were  forever  banishe*! ; 
tht  mind  gladly  ran  riot,  free  coastatJtly  to  leap  frijui  one  idea  to  another, 
apparently  unbound  from  its  ordinary  laws.  I  wjjs  disposed  to  laugh ;  to 
make  ooiaic  gestures ;  one  very  frequently  recurrent  timcy  was  to  imitate 
with  the  arms  the  motions  of  a  6iidler,  and  with  the  lips  the  tune  he  was 
Rip|>oeed  to  be  playing.  There  was  nothing  like  wild  deliriumj  nor  any  l-allu- 
climlioiia  that  I  remember.  At  no  time  had  I  any  visions,  or  at  least  any 
tlial  I  can  now  call  to  mind ;  but  a  j>erson  who  vnxs  with  me  at  thnt  time 
•tales  that  once  I  raised  my  head  and  exclamied^  '  Uh,  the  mountains!  the 
mcmntains  1*  Whilst  I  was  performing  the  various  antics  already  alluded  to, 
I  koew  very  well  I  was  acting  cxcetjdingly  foolishly,  but  could  not  control 
tayvelH  I  think  it  was  about  eight  o'clock  when  I  began  to  have  a  feeling 
of  numbness  in  my  limb^,  al§o  a  sense  of  general  uneasiness  and  unrest,  and 
m  fbor  le^  I  had  taken  an  overdose.  I  now  constantly  walked  about  the 
booflO ;  toy  skin  to  myself  was  warm^  in  fact  my  whole  surface  felt  flushed ; 
my  tnouth  and  throat  were  very  dry ;  my  Ig^  put  on  a  strange,  foreign 
ibdUtig,  as  though  they  were  not  a  part  of  my  body,  I  counted  my  pulse 
mid  fuund  it  one  hundred  and  twenty,  quite  full  and  strong.  A  foreboding, 
ma  ttudciined,  horrible  fear,  as  of  impending  death,  now  commenced  to  creep 
ciT«r  m« ;  in  Ituste  I  sent  for  medical  aid.  The  curious  sc^nsations  in  my 
Hmba  inerenaed.  My  legs  felt  as  though  they  were  waxen  pillars  beneath 
me,  I  remember  feeling  them  wtth  my  hand  and  finding  them^as  I  thouglit 
At  Imat,  very  firm,  the  muscles  all  in  a  state  of  tonic  contraction.  About 
m^i  o'clock  I  began  to  have  marked  ^  spells/ — periods  when  ail  connection 
wiiniiiH  to  be  severed  between  the  external  world  and  myself  I  might  be 
mid  to  hare  been  unconscious  during  these  times,  in  so  far  that  I  wa:*  ob- 
Itrtutis  to  all  external  objects^  but  on  coming  out  of  one,  it  wa£  not  a  blank, 
draamlaift  void  upon  which  I  looked  back,  a  mere  empty  space,  but  rather  a 
perbd  of  active  but  aimless  life.  I  do  not  think  there  was  any  connected 
lIuMigkt  in  them ;  they  seemed  simply  wild  reveries,  without  any  binding 
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cord, — each  a  mere  chaos  of  disjointed  ideas.  The  mind  seemed  freed  from 
all  its  ordinary  laws  of  association,  so  that  it  passed  from  idea  to  idea,  as  it 
were,  perfectly  at  random.  The  duration  of  these  spells  to  me  was  very 
great,  although  they  really  lasted  but  from  a  few  seconds  to  a  minute  or  two. 
Indeed,  I  now  entirely  lost  my  power  of  measuring  time.  Seconds  seemed 
hours ;  minutes  seemed  days ;  hours  seemed  infinite.  Still  I  wa^  perfectly 
conscious  during  the  intermissions  between  the  paroxysms.  I  would  look  at 
my  watch,  and  then  after  an  hour  or  two,  as  I  thought,  would  look  again 
and  find  that  scarcely  five  minutes  had  elapsed.  I  would  gaze  at  its  face  in 
deep  disgust,  the  minute-hand  seemingly  motionless,  as  though  graven  in  the 
face  itself;  the  laggard  second-hand  moving  slowly,  so  slowly.  It  appeared 
a  hopeless  task  to  watch  during  its  whole  infinite  round  of  a  minute,  and 
always  would  I  give  up  in  despair  before  the  sixty  seconds  had  elapsed. 
Occasionally,  when  my  mind  was  most  lucid,  there  was  in  it  a  sort  of  duplex 
action  in  regard  to  the  duration  of  time.  I  would  think  to  myself.  It  has 
been  so  long  since  a  certain  event, — an  hour,  for  example,  since  the  doctor 
came ;  and  then  reason  would  say,  No,  it  has  been  only  a  few  minutes ;  your 
thoughts  or  feelings  are  caused  by  the  hemp.  Nevertheless,  I  was  not  able 
to  shake  ofi"  this  sense  of  the  almost  indefinite  prolongation  of  time,  even  for 
a  minute.  The  paroxysms  already  alluded  to  were  not  accompanied  with 
muscular  relaxation.  About  a  quarter  before  nine  o'clock,  I  was  standing 
at  the  door,  anxiously  watching  for  the  doctor,  and  when  the  spells  would 
come  on  I  would  remain  standing,  leaning  slightly,  perhaps,  agunst  the 
doorway.  After  awhile  I  saw  a  man  approaching,  whom  I  took  to  be  the 
doctor.  The  sounds  of  his  steps  told  me  he  was  walking  very  rapidly,  and 
he  was  under  a  gas-lamp,  not  more  than  one-fourth  of  a  square  distant,  yet 
he  appeared  a  vast  distance  away,  and  a  corresponding  time  approaching. 
This  was  the  only  occasion  in  which  I  noticed  an  exaggeration  of  distance  ; 
in  the  room  it  was  not  perceptible.  My  extremities  now  began  to  grow 
cold,  and  I  went  into  the  house.  I  do  not  remember  further,  until  I  was 
aroused  by  the  doctor  shaking  or  calling  me.  Then  intellection  seemed 
pretty  good.  I  narrated  what  I  had  done  and  suffered,  and  told  the  doctor 
my  opinion  was  that  an  emetic  was  indicated,  both  to  remove  any  of  the 
extract  still  remaining  in  my  stomach,  and  also  to  arouse  the  nervous  system. 
I  further  suggested  our  going  into  the  office,  as  more  suitable  than  the  par- 
lor, where  we  then  were.  There  was  at  this  time  a  very  marked  sense  of 
numbness  in  my  limbs,  and  what  the  doctor  said  was  a  hard  pinch  produced 
no  pain.  When  I  attempted  to  walk  up-stairs,  my  legs  seemed  as  though 
their  lower  halves  were  made  of  lead.  Afler  this  there  were  no  new  symp- 
toms, only  an  intensifying  of  those  already  mentioned.  The  periods  of 
unconsciousness  became  at  once  longer  and  more  frequent,  and  during  their 
absence  intellection  was  more  imperfect,  although  when  thoroughly  roused  I 
thought  I  reasoned  and  judged  clearly.  The  oppressive  feeling  of  impending 
death  became  more  intense.     It  was  horrible.     Each  paroxysm  would  seem 
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to  bare  b<M2n  the  longest  I  Had  suffered ;  na  I  came  out  of  it,  a  voice  s^med 
congtAutiy  sayingi  *  You  are  getting  worse ;  your  paroxysms  are  growing 
longer  and  deeper ;  they  will  ovonimster  yon ;  you  will  die/     A  srrnso  of 
per^MQal  antagonism  between  my  will-power  und  niyself,  as  affected  by  tlio 
drug,  grew  very  strong.     I  felt  as  though  my  only  chance  was  to  struggle 
against  these  puroxysmSt — that  I  must  conwtantly  arouse  myself  by  an  effort 
of  will ;  and  that  effort  was  made  with  infinite  toil  and  pain.     I  felt  as  if 
aome  evil  i?[>irit  had  control  of  the  whole  of  me  except  the  will-power,  and 
waa  iQ  determine*!  conflict  with  that,  the  Uist  citadel  of  my  being.     I  have 
never  experienced  anything  like  the  fearful  sense  of  almost  hopeletya  atiguisb 
ttod  utter  weariness  which  was  upon  me.     Once  or  twice  during  a  partaysm 
I  bad  what  might  be  called  nightrinare  sensations;  I  felt  myself  mounting 
upwards,  expanding,  dilating,  dissolving  into  the  wide  confines  of  spaeei 
overirlielraed  by  a  horrible,  rending,  unutt4?rab!e  despair.     Then,  with  tre- 
uieudous  effort » I  seemed  to  shake  this  off,  and  to  start  up  with  the  shudder- 
wig  thought.  Next  time  you  will    not  be  able  to  throw  tlijs  ofl^  and  what 
thea  ?    Under  the  influence  of  an  emetic  I  vomited  freely,  without  namtea, 
■^  '^^ithout  much  reUef    About  midnight,  at  the  suggestion  of  the  doutors, 
t  tetxt  up-stalrs  to  bed.     My  legs  and  feet  seemed  so  heavy  I  could  scarcely 
*Oire  them,  and  it  was  as  much  as  I  could  do  to  walk  with  help*    I  have  no 
"Mol lection  whatever  of  being  undressed,  but  am  told  I  went  immediatelj  to 
weep,     Wbcn  I  awoke,  early  in  the  morning,  my  mind  was  at  first  clear,  but 
*Da.    £ew  minutes  the  paroxysms,  similar  to  those  of  the  evening,  came  an 
>gtici,aDd  recurred  at  more  or  less  brief  intervals  until  lute  in  the  aflernoon. 
All    of  the  day  there  was  marked  anfcsthesia  of  the  skin.     At  no  time  were 
'iic»"'«  any  aphrodisiac  feelings  pro^luced.     There  was  a  marked  increase  of 
the    ij^rinary  secretion.    There  were  no  afler-effecls,  such  as  nausea,  headaehe, 
or  constipation  of  the  bowels/' 

Tlie  sense  of  prolongation  of  time  which  I  experienced  was  to  me  verjf 
Wtt^^jbible,  but  is  not  uncHimnmn  in  these  cases.     It  is  evidently  due  to  the 
^bnxudiae  rapidity  of  the  succession  of  ideas.     The  mind,  without  doubt, 
^^P*^**«tires  time  by  the  duration  of  its  owu  processes,  and  when  an  infinitude 
^^f  i«Jeiys  arise  before  it  in  the  time  usually  occupied  by  a  few,  time  becomes 
lattuit^ily  prolonged  to  the  mind.     It  is  a  lifetime  in  the  minute.     A  very 
•^^^'■^^iion  mental  phenomenon,  not  yet  mentioned,  is  a  condition  of  double 
'^*''*®*^oasncss,  a  sense  of  having  two  existences,  of  being  at  the  same  time 
ones^Jl*  and  somebody  else. 

'*'*  dome  ca^es  Indian  hemp  produces,  in  addition  t^  or  even  in  the  place 

*     ^Hq  ^niptom  already  spoken  of,  marked  disturbances  of  motility.    Convul- 

'**  Have  been  noticed  by  Dr.  Lawrie  (Stiflt^'^  T kerapeatics^  vol.  i*  p.  772), 

'ociil  sj»a.smA,  with  saliiam  ccinvulf^iuiis,  by  Dr.  F.  II.  Brown.     According  to 

O'Sbaughncisy,  the  induction  of  cutjdo^Ksy  i«  not  rare  among  the  Uinduos. 

^^atevcr  may  be  the  symptoms  of  the  first  stage,  sooner  or  lat43r,  if  the 

l>c  du^cieiit,  drowsiness  csomcs  on*     Gcnenilly,  before  it  is  marked,  par- 


248 


SrsTEMiC  REMEDIES, 


tkl  aniBJitliestii,  ofleix  with  partial  logs  of  strengtb,  19  manifested,  especially  m 
the  lower  Hmks.  The  pupils  are  dilat^nl,  the  pulse  is  quickeued,  aud  fiaallj 
the  subject  fidls  into  a  heu^-y  sleep,  out  of  which  he  generally  awakes  hungry, 
without  any  of  the  wret4:hed  gastric  senaatiuna  or  the  malaii^e  felt  after  &q 
opiate,  Cunfuslon  of  tliought,  however,  miiy  poi-sist  for  some  hour«.  Can- 
nabifl  exertj*  no  constipating  iofluctico  upon  the  bowels,  and  appears  to  ia- 
creafle,  rather  than  decreu^,  the  excretion  of  the  kidneys. 

Therapeutics. — Leaving  out  of  i^iglit  the  employment  of  the  medicbe 
by  olienLats,  heuip  has  been  used  in  this  country  chiefly  for  the  7'c/*«?/'o/*^atk, 
but  also  to  some  extent  aa  a  ht^pnotic.  As  an  analgesic,  it  is  very  much  inferior 
to  opiura,  but  may  be  tried  when  the  latter  is  fijr  any  reason  contra- indiisited. 
In  full  doses,  in  neuralgic  pains,  it  eertiiiuly  often  gives  relief.  It  hikj  been 
very  largely  omjiloyed  to  induce  euthanasia  in  the  advanced  stages  of  phthitiij 
and  con&ttitutes,  it  is  said,  a  popular  nostrum  t-mployed  fur  that  pnipose.  In 
f^tamtSj  Indian  licmp  hus  been  used  quite  largely,  and  until  within  a  abort 
time  was,  after  opium,  one  of  the  few  known  drugs  of  service.  Dr.  Roemer 
{J^t.  LfjitU  Medical  and  Siirgical  Jounutiy  p,  363,  1873)  baa  eolleetod 
thirty-five  cases,  with  twenty-one  Toooverios  and  fourteen  deaths. 

Administjiation. — The  action  of  the  preptu-ations  of  Indian  hemp  j^H 
exceedingly  variable,  in  some  cases  small  doses  producing  alarming  efi'ecta,|^| 
other  instances  the  remedy  seeming  almost  entirely  powerless.  There  ap- 
pears to  be  a  very  great  difference  in  the  susceptibility  of  persons  to  its  influ- 
6Doe;  but  thb  cannot  explain  the  wide  variance  of  the  clinical  results  obtained 
by  its  use-  A  large  proportion  of  the  extracts  upon  the  market  must  be 
inert.  Possibly  the  crude  drug  undergoes  det-erioration  during  \i&  long  sea- 
voyage  from  India ;  at  least  I  have  had  extract  carefully  made  from  genuine 
Indian  hemp  and  offering  all  the  physical  cbamctera  of  good  extract,  yet  eo- 
ttreiy  inert  in  doses  of  many  grains,  I  have  seen  an  eighth  of  a  grain  of  an 
English  extract  produce  in  a  susceptible  woman  decided  intoxication.  So  far 
as  my  present  knowledtre  goes,  although  the  foreign  oxtractfl  of  hemp  are 
often  ineflicient,  they  are  much  niOTe  reliable  than  the  American.  The  only 
way  of  udminist43ring  hemp  with  satisfaction  at  present  is  for  the  practitiooer 
to  try  vai-ious  samples  until  he  gets  an  active  one,  and  then,  being  suppliod 
with  thisj  utid  having  kmrncd  its  proper  dose  by  cllnictd  experiment,  to  depend 
solely  upon  it.  Hemp  is  not  a  dangerous  drug  j  even  the  largest  doses  of  its 
active  preparations,  altbough  causing  most  alarming  symptoms,  do  not  compro- 
mise life.  No  case  of  acute  poisoning  by  it  terminating  fatally  has,  that  1  am 
aware  of,  been  reported.  There  is  an  officinal  tincture  (  TtHCfura  Cunnabii 
Jndic^,  U.S.),  the  dose  of  which  is  thirty  minims.  The  dose  of  ih^Jlmd 
extract  {^Extractam  Gminahis  ladicm  Fluidum,  U.S.)  IB  one  minim. 
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Ix  the  present  group  are  considered  three  medicines^ — belladimna,  byoscy- 
ftxnttfl^  and  stramonium, — whose  preparations,  vhen  given  internally  or  applied 
k*callj  to  the  cye^  dilate  the  papil,  or,  in  other  words,  produce  mydriasis,  and 
whoae  action  upon  the  system  appears  to  be  almost  tdentieal. 

BELLADONiri:  FOLIA-BELLADONNA  LEAF,  U.S. 
BELLADONNJE  EADIX-BELLADOKNA  ROOT,  U,8, 
The  leaves  and  root  of  Atropa  belladonna,  an  herbaoetma  perennial,  a  native 
of  Europe,  but  (niltivale<l  in  thi«  country,  and  attuiniitg  a  heij^ht  of  some 
tkree  feet  The  oval,  pointed,  entire,  smooth,  uneqii;!!  leaves  are  in  pairs,  on 
m  ikhoit  ftx)tstalk.  The  bell -shaped,  axillary,  pendent  flowers  are  of  a  dull 
reddiah  color,  Tlie  glubular  berry  m  about  three  quarters  of  an  inch  in 
dhuzietery  deep  purple,  with  a  viulet^ colored  juice,  and  adherent,  green  calyx. 
Tlwj  dried  leaves  have  a  faint  narcotic  odor,  and  a  sweetish,  sub- acrid,  slightly 
DBtiaeous  taste.  The  dried  eyUudrieal  branched  root  is  from  one  to  Bcvend 
inches  iti  dtameter,  much  longer,  tibruus,  extenially  reddish  brown,  internally 
whitish,  tdmciftt  odorleea^  with  a  very  feeble  sweetish  taste. 

ATROPINA.     IT.S, 

The  sole  active  principle  of  belladonna,  discovered  by  Mein  in  1831  and 
iDdependently  by  Geiger  and  Hease  in  1833^  occurs  in  silky  prismatic  and 
mcicular,  oAen  aggregated  crystals,  of  a  bitter,  burning  taste,  without  odor, 
#c>luble  in  three  hundred  parts  of  cold  nnd  fifty-eight  of  boiling  water,  forty 
of  benxole,  thirty  of  ether,  tliree  of  chloroform,  and  eight  of  alcohol.  It 
is  iDost  abandant  in  the  root,  and,  according  to  M,Lefort  (V  Union  MMicale^ 
Nov*  187 1)»  in  that  of  young  planU.  Cyanogen  gas  pojised  through  ite  alco- 
holic solution  makes  a  deep-red  ( H  interbeycr).  The  most  reliable  test  is 
the  physiological  one,— 1**«.,  the  production  of  mydriasis  in  a  rabbit  or  a  cat  I 
by  ih©  hx-al  application  to  the  eye.  It  bus  been  found  in  all  the  tissues  of 
poiH>ncd  individuals,  but  always  exists  in  greatest  abundance,  and  b  mos*t 
easily  dcmonstrat^^d,  In  the  urine.'*' 

POYsiouxiiCAL  ACTIO.V. — When  the  smallest  physiological  dose  of  atropia 
is  administered  to  man,  the  only  symptom  induced  is  dryness  of  the  throat 
and  mouth,  and  possibly  K)roc  disorder  of  vision.     When  a  little  lar^t 

•  Fur  A  ehfmico-|»bjrffiologiciil  Btudj  of  tropin  and  other  derivativ«a  from  fttropU,  le* 
Aftkiv  R^jttr,  PatkoL,  Bd,  ?.,  465. 
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amount  ia  given,  tliis  dryness  ia  more  intense,  and  is  associated  with  reJn 
of  the  fauces,  dilated  pupils,  disordered  vision,  and  possibij  diplopin. 
pulse  is  sometimes  at  first  rendered  less  fre<]ueut^  but  this  decrease  is  very 
transient,  atid  certainly  in  many  cases  cannot  be  demonstrated  at  all.  Often 
from  the  first,  certainly  after  a  short  time  in  all  cases,  the  heart's  beats,  aft^er 
n  large  dose  of  the  alkaloid,  become  excessively  rapid,  the  pulse  rising  to  one 
hundred  and  twenty,  or  even  one  hundred  and  sixty ;  and  in  a  little  while  a 
pet-uliar  bright- red  flush  ajipears  on  the  face  and  neck,  and  may  spreiul  over 
the  whole  body.  As  I  have  seen  this,  it  lacks  the  puuctations  of  the  msh  of 
scarlet  fever,  and  is  only  in  very  severe  cases  fullowed  by  desquamation. 

Early  in  the  course  of  the  symptoms  of  at ropi a- poisoning  there  is  very 
often  forcible  expulsion  of  urine,  and  erections  of  the  penis  may  occur;  bttt 
afterwards  there  is  very  generally,  Harley  says  always  (^Old  Vrpetabfe  Xcvh 
roiics^  p.  207 )t  retention  of  urine.  With  the  symptoms  above  enumerated, 
intellection  may  remain  perfect ;  but  there  are  generally  some  lightness  of 
head,  giddiness,  and  confusion  of  thought,  as  well  as  a  staggering  gnit  and 
restlessness.  Occasionally,  even  with  dti«cs  which  may  be  called  medicioiil| 
there  are  spectral  illusions.  Prowsincsa  is  not  a  general  or  at  all  character- 
istic symptom:  if  present,  it  is  apparently  always  produced  indirectly,  as 
by  the  removal  of  some  cause  of  previous  wakefulness.  When  a  decidedly 
poisonous  amount  of  belladonna  or  its  alkaloid  has  been  taken^  all  the  symp- 
toms already  noted  are  intensified,  and  to  them  is  added  a  peculiar  talkative, 
wakeful  delirium,  in  which  the  patient  lives  in  a  world  of  his  own,  engrossed 
by  the  specti-es  and  visions  which  throng  him,  and  eorapletel}^  oblivious  to  the 
surrounding  realities.  Thus,  I  have  seen  a  lady  remain  for  a  long  time 
stooping  and  holding  fmt  to  the  bed-post,  to  wliich  she  talked  in  the  most 
voluble  manner,  as  though  it  were  an  intelligent  living  entity.  Sometimes  this 
delirium  is  wild,  and  the  patient  almost  uncontrollably  violent.  After  a 
time,  sleep  may  come  on,  and  on  waking  from  this  complete  consclunsaoM 
may  be  regained,  or  the  symptoms  may  gradually  subside.  After  a  very 
large  do&e  has  been  taken,  severe  convulsions  may  appear  in  a  very  short 
time,  and  persist,  with  or  without  furious  maninetd  delirium,  until  near  death. 
Sooner  or  later,  however,  the  delirium  su brides  into  stupor,  and  the  convul- 
sions into  paralysis ;  and  when  the  dose  has  been  enormouSj  and  especially 
when  the  alkaloid  itself  has  been  taken,  stupor,  with  great  muscular  relaxa- 
tion, may  occur  very  early.  Lividity  of  the  face,  and  evident  imf»erfect 
aeration  of  the  blood,  are  not  seen  in  atropia-poisoniog,  except  in  the  stag© 
of  most  imminent  peril  Death  is  preceded  by  marked  failure  both  of  the 
heart's  action  and  of  the  respiratory  forces.  In  most  casci?,  I  think,  it  is 
actually  brought  about  by  asphyxia.*  Post-mortem  examinations  have  shown 
in  fatal  ctises  congestion  of  the  lungs,  oft^n  with  ecchymoses,aud  a  similar  state 

^  8ee  a  cubg  reported  by  6.  W.  GrotB,  American  Journal  of  ih%  Mtdiml  Svimen,  1809* 
p.  401^  M  a  strikiDg  instanoo* 
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of  the  membraDefi  and  even  subistance  of  the  brain  and  cord.  According  U> 
M,  Lcmattre,*  coDgestiuii  of  the  retina  is  an  almost  characteristic  lesion  of 
Atropia-poisoning. 

Upon  the  lower  aotmals  belladonna  to  a  great  extent  acts  as  upon  man^ 
although  iU  influence  is  nmch  less  powerful  in  them,  and  very  much  larger 
t\oei*sA  ane  re»juircd.  Seeming  differences  of  action  are  in  must  coses  simply 
apparent,  not  ival.  Thus^  in  the  dog,  as  in  man^  the  pulse-rate  is  very 
graidy  increased  by  atropi^,  whilst  m  the  rabbit  it  is  not.  As  will  he  shown 
bewnftcr,  tJie  rise  of  the  pulse-rate  in  the  former  is  largely  due  to  paralysis  of 
the  piir  rngum.  Now^  atropia  paralyzes  the  par  vagum  iu  the  rabbit  aa  much 
as  in  the  ^o^,^  but  in  the  nibbit  pneuniogustric  paridysis,  by  section  or  other- 
e,  is  oeirer  fuUowed  by  a  rise  of  the  pulse-rate  at  all  comparable  to  that 
under  similar  circumstances  in  the  dog.  Evidently  the  action  of  the 
drug  is  identical  in  the  two  cases,  although  the  symptoms  are  different  la 
Uieir  sensitiveness  to  atropia  animals  differ  very  much,  and,  as  a  general  rule, 
kerbivora  are  less  susceptible  than  curnivora.  Thus,  the  rabbit  may  be  fed 
for  days  entirely  upon  belladonna-leaves  without  injury,  and  many  grains  of 
»ttt)pia  are  necessary  to  kill  him.  Birds — at  least  pigeons — I  have  found 
will  often  recover  after  the  hypodcnnic  injection  of  two  grains  of  atropia, 
nod  three  grains  by  the  mouth  did  not  prove  fatal.  A  very  curious  and  at 
pir«aent  Inexplicable  fact,  which  I  have  repeatedly  verifled,  is  that  the  pupils 
iu  pigeons  eanoot  be  dilated  bj  the  use  of  belladonna. 

The  close  study  of  the  physiological  action  of  atropia  can  only  be  made 
(lyHietu  by  system,  and  I  shall  now  consider  the  subject  under  such  headings. 

Action  on  the  drculcUvty  S^ntetn.f — In  the  dog  and  in  the  rabbit  small 
doses  of  atropia  cause  an  increased  frequency  of  the  pulse,  with  rise  of  the 
aTl42rial  pressure.  If,  however,  larger  amounts  of  the  alkaloid  are  used,  and 
especially  if  the  poison  is  thrown  immediately  into  the  venous  circulation, 
tbero  is  an  immediate  fall  of  the  bloi)d-presaure,  although  the  pulse  increases 
as  before,  Bezold  and  Bloebaum  (  Ueber  die  pht/nioiof^i^chen  Wirkttn^^en  dei 
Schwe/el-Atrojuns^  in  Unfern/ch.  aiis  d.  Pht^niolug.  Laboratory  in  Wiirzl/urg^ 
Helt  L)  state  that  the  dose  of  atropia  can  be  so  gradtiated  as  to  produce  at 
fint  a  temporary  rise  of  the  arterial  pressure,  followed  in  a  short  time  by 

In  atropinized  animals,  as  is  stated  both  by  Besold  and  Bloebaum  (Joe.  eit,^ 
p.  33)  ttiid  by  Meuriot  (Z>e  la  Mifhode phr/sioIogiqiLe  en  HUrapeutique  et  de 
§eM  ApplicaiionM  d  t Ktude  de  la  lielladont\  Paris,   18G8,  p.  73),  and  as  I 


*  Quoted  hy  Tardicu,  Sur  V Empoi^tmnenv^nt^  P&ria,  1867j  p«  762. 

f  K  kmf  fiApi^r  upon  CAlftbur  beiui  aod  atnj|jia  ho*  been  publinhad  hj  Rotibaeh  uid 
Ft^htkh  {  Verhiindimtgtn  d,  WUrtburfjer  Phift.  Med,  Gr»rH»ehn/i,  1873),  in  which  result! 
loUJIjr  ml  ir»riiit]c«  wUb  tbueo  of  »U  other  ob«ervcr8,  antl  manj  of  ihem  ai  lot&lly  at  viiri« 
Mioe  Willi  general  pbj^nitilugicat  lawi,  hare  bceu  rcaehcd,  SpiM?e  oanDot  be  ffpiir«d  for  t 
CMrUtetiin  of  tbii  pnpcr,  and  the  reader  h  Tvfvrred  tu  the  tiiomoir  itflctt  nbt^tracLird  ( London 
Utfi.  JUt.t  i-)  »n<i  to  the  critique  of  llnrniirok  {Arrhiv  Ej^pttim^  PathuL  Thcrajj.f  ii.  307). 
9m  mim  Pkarmtthili^y.  Unt*  ikpA.,  Bd.  1.  Ilefl  S  and  4* 
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have  frequently  eeen,  section  of  the  vagi  is  not  fulluwed  by  any  increase  at 

the  heart*8  atitionj  and  galvtitiimtion  of  the  oon^o  is  incapable  of  ii)6ueDdn}r 
the  viscus.  It  follows  that  atrupiii  iu  toxic  doses  paralyzes  either  the  truuk 
or  peripheral  filmiiente  of  the  nerve^  and,  aa  Bea&old  and  Bloebaum  believe, 
most  probably  the  latter.  The  oheervers  just  alluded  to  have  found  that  if 
atrc»pia  be  injected  into  the  etirolid  so  as  to  reach  the  jtneuiiiogastrie  cerures 
before  the  periphery,  there  is  an  iDStantarieoas  fall  in  the  mte  of  tlie  lieart'g 
beat, — an  iDdicaliou  that  upon  the  cardiac  inhibitory  centres  atropia  acts  us 
a  direct  stioiulant,  precisely  as  it  does  on  the  gplnal  cord,  the  reason  thai  the 
action  is  not  more  nwuiife«t  under  ordinary  cireunistancea  being  the  incapacity 
of  the  paralyzed  va^s  to  transmit  the  central  impulse.  This  asserted  stimu- 
lation* of  the  inhibitory  centre,  if  it  be  correct,  accounta  very  beautifully 
for  the  primary  briel'  slowing  of  the  pulse  stated  to  occur  in  some  cahttt  of 
afcropia-poisoning.  (See  StilU's  Thettj^mitlc*^  voL  i,  p.  725.  MitchelK  Keen, 
and  l^iorehouse  found  It  in  about  one-third  of  the  cases  ailer  large  bypiMJeiiiiic 
injections;  Da  Costa  in  a  larger  proportion,  Amer.  Jour.  Med,  Scmicti^ 
July  J  1SG5  ;  Miss  Mary  Putnam  in  some  cases,  ^^eto  rork  Mtdictil  Rvct/rd^ 
18730 

When,  by  the  division  of  the  spinal  cord  and  vagi,  the  heart  is  isolated 
from  the  nerv^e- centres  and  the  vaao-motor  nerves  are  paralyzed,  Bezold  and 
Bloebaum  have  found  that  atropia,  in  minute  as  well  us  in  large  amount, 
lessens  at  once  the  arterial  pressure*  Botkin  (  Vivchow^  Archii\  xxiv.,  l8(J2j 
Btftteii  tliat  when  atropia  is  applied  to  the  heart  of  the  frog  it  at  onee  dimin* 
ifihes,  and  finally  arrests,  its  action,  which  ciinnot  be  re-excited  by  galvanic 
or  other  stlnmli ;  and  Bczoid  and  Bloebaum  {loc.  ci'/,,  p.  48)  have  found 
that  the  game  thing  occurs  when  an  overwhelming  do«*e  of  the  alkaloid  Is 
injected  into  the  jugular  vein  of  a  mammuL  From  these  facts  it  follows 
that  upon  tlie  heart  it^e//  atropia  acli  as  a  direct  deprestaiU  poUoti^  but  for 
this  in£uence  to  be  apparent  a  very  large  amount  of  the  alkaloid  must  be 
used. 

From  what  has  already  been  said,  it  is  evident  that  the  inereaao  of  the 
pulse  seen  in  atropia-poisoning  is  in  a  measure  due  to  a  pai-alysis  of  the  car- 
diac inhibitory  nerves ;  but  that  this  is  not  the  onl}*  cause  is  shown  by  the 
fact  noticed  by  Li?mattre  {^ArclUveM  Ginirales^  August,  18b5)  and  oonfirmed 
by  my  own  experiments,  that  ufler  section  of  the  par  vagum  atropia  still 
causes  an  increase  in  the  rapidity  of  the  heart's  action.  Further,  Bea^ld 
and  Bloebaum  have  found  (Zbc.  ctV.,  p«  54)  thiut  when  the  thoraao  sym- 


*  The  cxpeHtneiiti  und  oonduEione  of  Ro9»biieli  and  FrohHoh  oonflrm  the  existence  of 
thia  Btimuliiiinj^  luiiioa  of  atropia  on  the  tohibitary  eentret,  but  oaanot  be  r«<>«ire<i  m 
correct^  for  reiuona  alreodj  given,  llaraaok  {Arekiv  fUr  £xpar*  PatknU  wwrf  Theraj^rit, 
iu  328)  fiudfl  that  the  miiiiitest  doio  of  atropia  inorea«ei  ih«  rftpidity  of  tb«  hcitrt  frtUr 
ititiiul&tiou  of  iU  inbibltorj  oontrei  by  muEwarin  and  ooiiie(|u«nt  sluwiug  of  iU  bcftt, 
Thif  iloe«  uot,  howevori  prove  tbat  atropia  bai  no  aetioD  oo  tho  iahibitory  oeotrei* 
Furtlier  iuvestigatioD  is  Qooetiaarj  for  a  positive  oocclusioa. 
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pfttKirtic  19  galvatiiaed,  even  after  large  doees  of  fttropia^  the  heart  is  very 
eensibtj  affected.  From  tlicso  fact*  it  is  obvious  that  atropia  acts  on  the 
OHdiac  accelerator  nerve-centreji^  or  po^bly  nerves,  a»  a  Mtiniiilant,  and, 
imlcie  it  be  ia  lethal  dosca,  does  not  deMrotf  the  cxcitabiliti/  of  these  nerves. 

The  relation  of  belladgnna  to  the  vaso-mofor  nervous  system  is  of  such 
prBeticd  importance  that  it  deserves  the  closest  study.  Brown-S<'quard  says 
positively  that  the  drug  has  the  power  of  exciting  the  muscular  fibres  of  the 
lU-tcHolcs;  but,  as  he  nowhere  detidls  the  reiisona  for  this  opinion,  I  think 
litde  weight  is  to  be  attached  to  his  stjiteincnt.  In  1857,  WTharton  Jones, 
of  England  (Medical  Ttmes  and  Gazette,  p.  28,  1857),  annonnoed  the  faol 
(oonfirmed  by  Lemattre,  loe.  cit,^  p.  52)  that  if  atropia  be  dropped  upon 
the  web  of  a  frog*s  foot,  under  the  microscope  the  vesaels  can  be  seen  to 
cootiact*  Dr.  Hayden  (Dnhlin  Quarterly,  Aug.  1863)  in  repeating  these 
experiments  found  that,  if  the  skin  were  cut  just  above  the  foot,  no  oon 
traction  occun"c<l,  and  concluded  that  the  phenomenon  was  purely  reflex. 
Mcuriot  {loc.  ei>,,  p.  39)  has  obtained  in  some  cases,  hut  not  invarijibly,  the 
results  of  tlie  last  observer.  He  has,  however,  discovered  that  if  the  nerves 
of  the  leg  be  divided,  no  contmction  ever  takes  place.  Atropia  is  an  irritant, 
and  it  is  evident  that  the  contrnction  caused  by  it«  local  application  is  simply, 
as  Hayden  believed,  a  reflex  phenomenon,  precisely  similar  to  that  wliich 
occurs  on  the  application  of  any  chemical  or  mechanical  irritant.  The  ex- 
periments of  Wharton  Jones,  upon  which  so  much  has  been  ba.'jed,  must, 
therefore,  be  eliminated  from  the  evidence  on  the  question.  The  problem 
mik  be  8olved  only  by  studying  the  effects  of  the  remedy  administered  so  as 
lO  act  on  the  part  solely  through  the  circulation,  Mcuriot,  us  the  result  of 
such  studies  on  the  frog's  web,  has  concluded  that  there  is  in  the  first  stages 
^f  the  poisoning  a  very  slight  contraction  of  the  veaaels,  amounting  to  nothing 
toore  than  increase  of  their  tonicity  ;  never  to  any  decided  lessening  of  their 
Itiinen.  Dr.  Harley  (Tft^  Ohl  Vvgeinhh  Neurottoi,  London,  1801),  p,  220) 
has  witnessed  a  more  decided  contrai'tiim  of  the  vessels.  1  have  tried  the 
experiment  several  timc»,  but  obtained  no  decided  results.  On  the  other 
hand,  Bezold  and  Bloebaum  (loc.  cit.^  p.  50 )  have  made  similar  experiments 
upon  the  ear  and  mesentery  of  the  rabbit,  and  have  never  been  able  to  detect 
any  contraction  of  the  vessels,  and  consequently  deny  its  existence.  In  these 
expenments  it  was  not  possible  to  use  the  microscope, — which  detracts  greatly 
from  their  value. 

The  evidence  derived  from  direct  observation  of  the  capillaries  seems  to 
nie  to  be,  ou  tlie  whole,  decidedly  in  favor  of  their  contraction  by  minute 
doBOB  of  belladonna.  I  do  not  think,  however,  that  much  weight  is  to  be 
atlaelied  to  evidence  of  this  nature.  The  alterations  in  the  calibre  of  the 
feneh)  are  so  slight  as  to  leave  great  play  for  the  imagination  of  the  observer, 
— ft  source  of  fallacy  which  probabfy  accounts  f<>r  the  different  results  ob- 
Cauiod  by  different  investigatoi"8.  Jluch  more  decisive  proof  is  however, 
obtainable  from  a  study  of  the  arterial  preasure.     I  have  found  that  afler 
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section  of  the  vagi  atropia  still  has  the  power  of  raising  vorj  materiallj  the 
arterial  pressure.  As  atropia  docs  not  augment  the  force  of  the  individual 
cardiac  beat,  and  as  the  increase  in  the  number  of  the  cardiac  pulsadona 
caused  by  it  after  section  of  the  vagi  is  comparatively  slight,  it  is  exceed- 
ingly probable  that  the  rise  of  arterial  pressure  just  spoken  of  is  due  to  a 
contraction  of  the  small  vessels.  This  logical  conclusion  becomes  almost  a 
certainty  when  it  is  further  known  that  after  division  of  the  cord,  and  con- 
sequent separation  of  the  vessels  from  their  vaso-motor  centres,  atropia  is 
powerless  to  produce  rise  of  arterial  pressure,  a  fact  vouched  for  by  Bczold 
and  Bloebaum,  and  which  I  can  confirm  from  my  own  experiments  (^Amer. 
Jour,  Med.  Sci^  April,  1873).  To  this  cumulative  evidence  must  be  added 
the  experimental  fact  noted  by  Bezold  and  Bloebaum,  that  when  a  small 
dose  of  atropia  \s  injected  into  the  carotid  artery — t.c,  into  the  vaso-motor 
centres — there  is  an  instantaneous  rise  of  blood-pressure.* 

Viewing  all  these  facts  together,  I  am  forced  to  give  assent  to  the  propo 
sition  that  atropia,  in  not  too  large  amount,  is  a  sttmulant  to  the  va$o-motar 
centres;  a  conclusion  in  harmony  with  the  action  of  the  drug  on  all  the  other 
motor  centres.  All  observers  agree  that  in  the  advanced  stage  of  atropia- 
poisoning,  after  the  blood-pressure  has  commenced  to  fall,  there  is  dilatation 
of  the  capillaries.  It  seems  most  probable  that  this  is  duo  to  a  direct  action 
of  the  poison  on  the  muscular  fibres  in  the  coats  of  the  vessels ;  for  when 
directly  applied  to  the  web  of  the  frog's  foot,  atropia,  after  a  time,  produces 
an  evidently  paralytic  dilatation  ;  and  Bczold  and  Bloebaum  have  found  that 
the  arterial  muscular  coats  in  atropia-poisoning  finally  lose  their  irritability, 
but  that  80  long  as  they  retain  it,  galvanic  stimulation  of  a  sympathetic  nerve 
does  not  fail  to  induce  contraction  in  the  tributary  vessels. 

Action  upon  the  Nervous  Si/sfem. — The  delirium  which  is  so  characteristic 
of  atropia-poisoning  shows  that  it  has  especial  relations  with  the  cerebral 
cortex.  Prof.  Albertoni  has  made  a  series  of  experiments  to  determine 
whether  it  inhibits  or  affects  the  motor  powers  of  the  cortex.  He  finds  that 
neither  the  single  large  dose  nor  the  repeated  continuous  dose  has  any  power 
in  [irevcnting  the  epileptic  seizure  resulting  in  dogs  from  the  stimulation  of 
the  motor  zone  of  the  cortex :  enormous  toxic  doses  seem  only  to  render 
the  response  slower  and  less  vivid  {^Arch.  Exper,  Path,  und  Tlierap.,  xv. 
p.  265). 

In  18G2,  Dr.  S.  Botkin  (  Virchow's  Archiv,  Bd.  xxiv.  p.  85)  found  that 
when  the  vessels  of  a  frog's  leg  were  tied  and  the  animal  poisoned  with 
atropia,  whilst  paralysis  developed  itself  in  the  ordinary  way  in  the  un- 
injured leg,  the  injured  leg  preserved  its  motility.  He  also  discovered  that 
the  nerve  of  the  leg  whose  artery  had  been  tied  transmitted  a  forcible  im- 
pulse to  its  tributary  muscles  under  the  stimulus  of  a  galvanic  current  much 

*  It  is  proper  to  state  that  Bezold  and  Bloebaum  attribute  this  rise  to  psychical  dis- 
turbanoe^  without,  however,  as  it  teems  to  me,  good  reason. 
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w^ikeor  than  could  elicit  the  faintest  response  from  the  nerve  of  the  opposite 
stdo.  He  ooncluded,  very  logically,  that  atropia  acts  as  a  paralyzant  to  the 
motor  oenre-trunks  themselvea,  and  also,  since  motion  jKjraktod  in  the  pro- 
tected leg  after  it  was  completely  lost  in  its  fellows^  thai  this  in  tine  nee  of  the 
drag  was  exerted  upon  the  motor  trunks  before  the  spinal  centres*  These 
experiments  have  been  c<:>nfirmed  l»y  Lemattre  (loc*  cjV,,  p.  411),  by  Bezold 
and  Blocbaum  (loc*  cif,,  p.  20),  by  Mcuriot  (he,  mt.j  p.  90),  and  by  Fraser 
«iid  others,  who  have  proven  that  atropiR,  if  in  sufl5cient  dose,  has  the  power 
of  dtitrtt^ing  the  cxci/ahilif^  of  the  vjferf^nt  or  mutor  nervt  Jihreg,  but  that 
it  mast  be  in  very  Urge  quantity,  so  that  in  mammals  death  may  be  caused 
by  the  ulkAbid  and  yet  a  notable  amount  of  functional  power  be  retained  by 
ike  motor  nerves.  BezoKl  and  Bloc^baumj  whose  elaborate  experiments  are 
especially  commendable,  affirm  that  very  rarely  have  they  been  able  totally 
to  destroy  by  atropia  the  functional  power  of  the  motor  nerves,  and  also 
hmve  ^lown  that  both  tlie  neiTe-steni  and  the  peripheral  intra- muscular 
nerve-endings  are  affected.  All  the  experimenters  agree  that  no  stage  of 
super-excitability  preceding  that  of  depression  can  be  disoovered. 

Prof.  Tbos.  R.  Fraser  discovered  in  1869  (  Ttani.  Rtn/.  Soc.  Sdinb.,  xxv. 
450)  that  if  a  frog  receive  an  inject  ion  of  iibuut  onetlunisnndth  psirt  of  its 
weight  of  atropia,  a  condition  of  perfect  paralysis  and  abolition  of  reflex 
action  comes  on  after  a  time,  and  lasts  Irom  two  to  four  days,  to  be  suc- 
ceeded by  a  tetanic  stage,  with  violent  convulsions  and  excessive  excitability 
of  the  reflex  centres.  The  eunvulMons  of  this  stage  have  been  shown  by 
Fraser  to  bo  spinal^  occurring  after  section  of  the  cord  in  all  prts  of  the 
bodjp  Dr.  Fraser  found  (Exp.  59,  p.  481)  that  when  he  protected  the  hind 
legs  by  tying  the  aorta  at  its  bifurcation,  tetanus  appeared  m  them  at  a  time 
when  tlie  anterior  legs  were  completely  paralyzed  and  the  bruchiul  nerves 
were  noable  to  respond  to  the  galvanic  stimulation.  Again,  he  was  able  to 
produce  symptoms  closely  analogous  to  those  caused  by  atrojaa  by  injecting 
siiiiultaneoualy  two  poisons, — oue  a  stinriilant  to  tlie  cord,  the  other  a  para- 
Ijxant  of  the  nerve-truuks.  Tiieae  facts  would  seem  to  prove  that  during 
the  paralytic  stage  of  the  action  of  atropia  a  convulsant  condition  of  the 
oord  is  masked  by  a  paralyzed  state  of  tho  efferent  nerves.  This  conclusion 
14,  however,  invalidated  by  certain  tacts  observed  by  Fraser,  auu  especially 
by  the  recent  researches  of  Utnger  and  Murrell.  Thus,  in  some  of  Fraser 's 
experiments  the  paralysis  was  at  no  time  sufficient  to  musk  a  tetanus ;  in 
exp«rimcntg  of  all  three  observers  the  tetanus  did  not  develop  at  once  in 
parts  IQ  which  the  nerve-trunks  were  protected  by  cutting  off  their  blood- 
supply;  contrary  to  the  observation  of  Fraser,  in  a  number  of  experiments 
performed  by  Ringer  and  Murrell,  after  the  aorta  had  becu  tied  tetanus  de- 
vehipod  no  earlier  in  the  protected  than  in  the  unprotected  leg.  In  some  of  the 
experiments  of  Ringer  and  Murrell  the  paralyzant  effect  of  the  poi^ou  passed 
off — voluntary  and  reflex  action  returning — -before  the  supervention  of  the 
telSDtis.     These  facts  seem  to  show  that  the  paralysis  aa  well  as  the  tetanus 
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are  due  to  an  action  upon  the  centres,  the  drug  so  acting  upon  the  spinal 
cord  as  first  to  abolish  and  then  intensify  its  reflex  actiyitj.  The  explana- 
tion of  this  singular  action  cannot  at  present  he  considered  as  established. 
Drs.  Hinger  and  Murrell  believe  that  both  the  paralysis  and  the  tetanus  are 
due  to  a  depressant  action.  The  theory  is  that  the  normal  cord  has  a  power 
of  resisting  impulses  received  from  (he  periphery,  and  especially  of  preventing 
their  wide  propagation  among  the  spinal  centres.  During  the  first  stage  of 
the  atropia-poisoning  it  is  supposed  that  the  motor  portions  of  the  cord  are  so 
paralyzed  as  to  be  unable  to  form  or  propagate  any  motor  impulse,  and  hence 
the  general  paralysis.  Later  on,  however,  the  motor  cells  have  so  far  re- 
covered themselves  as  to  be  able  to  generate  impulses  freely,  although  the 
resistive  power  of  the  cord  is  still  in  abeyance.  Consequently  a  peripheral 
impulse  plays,  as  it  were,  at  will,  up  and  down  the  spinal  cord,  and  instead 
of  giving  rise  to  a  simple  reflex  action,  gives  origin  to  a  series  of  reflex 
movements,  involving  all  the  muscles,  and  constituting  a  tetanic  convulsion. 

The  experiments  of  Lemattre  (loc.  ciL)  indicate  that  belladonna  exerts 
a  similar  paralyzant  and  convulsant  action  in  mammals,  and  Dr.  Eraser's 
investigation  confirms  this.  It  would  seem,  however,  that  in  mammals  the 
convulsant  action  comes  on  more  rapidly,  and  is  less  protracted,  and  that  the 
paralyzant  action  is  also  less  intense,  than  in  the  frog ;  so  that  whilst  the 
batrachian  poisoned  by  atropia  is  in  the  beginning  paralyzed  and  afterwards 
convulsed,  the  mammal  suffers  from  convulsions  and  reflex  spasms  early  in 
the  poisoning,  and  oflen  exhibits  evidences  all  through  of  the  excited  reflex 
activity.  The  difference  in  the  action  of  non-fatal  doses  of  atropia  upon 
the  frog  and  upon  the  mammal  is  graphically  expressed  by  the  diagrams  on 
the  following  page,  which  are  copied  from  the  paper  of  Dr.  Fraser. 

Fig.  1  represents  an  experiment  made  upon  a  dog :  in  it  the  curve  of 
paralysis,  op,  p„  leaves  the  line  of  normality,  AB,  before  the  curve  of 
spinal  stimulation,  the  first  symptoms  being  those  of  paralysis.  As  the  curve 
of  op,  p,  never  reaches  the  line  of  complete  paralysis,  CD,  the  paralytic 
action  is  not  sufficiently  great,  in  the  height  of  the  poison,  to  prevent  the 
manifestation  of  the  considerable  spinal  stimulant  action. 

Fio.  1. 


Fig.  2  expreflsee  the  results  of  an  experiment  upon  a  frog :  in  it,  although 
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tlifire  was  some  spinal  stimuknt  action,  as  evinced  by  the  curve  8^,  s,,  ^^  a,^, 
anil  ftltheiiigh  the  panilytic  curve  p^^  p^^^  p^^,,  p^^,  p^  neyer  reachea  the  Hne  of 
©ompbtc  jmrnlyaw,  CD,  yet  it  is  manifest  that  the  paralytic  action  of  th« 
dru{>  thnnitrliout  the  experiment  ma^iks  aod  covers  up  tho  convulsive  influence. 

It  is  very  certain  that  id  man  atropia  exerts  this  double  influence ;  for  the 
tsorirrl^  of  poisi^ning  ca«is  are  at  once  the  records  of  convulsions  and  of 
panily^i?^.  It  would  Beem  that  early  profound  pariilysii  occurs  when  a 
very  large  dose  of  the  poison  has  been  taken  in  its  concentrated  alkaloidal 
condition,  and  eonsefiuently  Liib  been  iTipidly  absorbed  and  suddenly  pre- 
eipitatod  upon  the  nervous  8ystem. 

In  the  ejtperinients  of  Botkiii,  made  by  tying  the  vessels  of  the  frog's  legs, 
wm  described  on  page  236,  the  investigator  found  that  although  for  a  time 
irriution  of  the  f(X)t  of  the  pcrFectly  panilyzed  leg  would  cause  spasms  in  the 
Opposite  limb  whose  nerve  was  protected,  yet  later  in  the  poisonings  although 
irritation  of  the  foot  of  t!ie  protect<Hl  leg  caused  movements  in  that  leg^  no 
iffhilion  of  the  opposite  poiwued  foot  wus  able  t<)  induce  any  response  what* 
mvt  on  either  aide.  From  this  he  drew  the  inevitable  conclusion  that,  whilst 
atropia  [kanilytes  first  the  motor  nervca,  yet  later  it  actB  al^  on  the  afferent 
••nrcp.  The  very  beautiful  ejcperiment^  of  Dr,  Fraser,  already  rjuoted,  cer- 
tainly show  that  the  afferent  ner\-es  enjoy  a  comparative  immunity  from  the 
influence  of  atn^pia  in  large  doses.  For  when  one  leg  of  a  frog  was  pro- 
tected by  tying  the  erund  artery  during  the  period  of  general  paralysis,  any 
irritation  c»f  the  poisoned  leg  would  produce  immediate  reflex  convidsions  in 
lh#  unpoisoned  extremity , — a  demonstration  that  whilst  the  functions  of  the 
iiflitfeMt  or  motor  nerves  were  sui^pended  wherever  the  poison  reached,  the 
aflmot  nerves  retained  more  or  less  of  their  activity.  This  of  course  eon- 
irmn  a  portion  of  the  experiments  and  conclusions  of  Br>tkin,  and  does  noi 
AapfTcive  that  atropia  acts  to  some  extent  upon  the  afferent  nerves;  for  a  very 
Ibcblft  impulse  reachiog  the  cord  in  its  excited  condition  would  cause  reflex 
movements,  Beiold  and  Bloebaum  (Joe,  cit.,  p.  20)  have  iuva'^ti gated  this 
aubjcct  by  exposing  the  sciatic  nen^es  of  a  strychnized  frog,  immersing  them 
lor  a  portion  of  their  course,  the  one  in  a  solution  of  atropia,  the  other  in  a 
aolution  of  the  phosphate  of  sodium,  and  then  testing  the  effect  of  the  applica- 
tion of  stimuli  in  Cjiusing  reflex  movements.  The  result  was  not  very  satis- 
&ctory,  so  uumy  sources  of  fallacy  arising — sources  not  necessary  here  to 
point  out — as  to  vitiate  greatly  the  experiments.  They  certainly  found, 
bovereft  that  the  nerve-trunk  prescr\'ed  for  some  time  its  power  of  trans- 
mitting impuUe  even  when  immersed  in  a  two-and-adialf  per  cent.  sr4ution 
of  the  alkaloid.  Beiold  and  Bluebaum  (p.  201  also  repeated  the  expcrimcotfl 
^  Botkin,  Bul)8tantially  c«:>nfirming  them,  but  showing  that  very  large  doset 
am  necoiSMry  to  affect  seriously  the  conducting  po Wei's  of  the  afferent  ner^'ea. 

The  following  experiments  of  Mcuriot  {loc.  cit,^  p.  1*5)  prove  concltisively 
thai  atropia  does  influence  the  afferent  ncn'ea.  He  found  that  if  a  frog  be 
bound  tightly  around  the  body  so  as  to  interrupt  the  circulation,  and  then 
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be  poisoned  by  atropia  in  the  front  part  of  its  body,  at  first  irritations  in  any 
part  give  rise  to  general  spasms,  but  after  a  time  in  order  to  get  any  move- 
ments of  the  hind  legs  it  is  necessary  to  apply  an  irritant  to  them.  Ag^n, 
tho  hinder  parts  of  a  frog  were  so  bound  by  ligatures  as  to  cut  off  on  the  one 
side  all  communication  except  by  the  nerves,  and  on  the  other  to  leave  free 
the  nerve  and  the  vessels.  A  strong  injection  of  atropia  was  then  given, 
and  when  the  moment  came  that  irritation  of  the  periphery  of  the  leg  whose 
circulation  was  free  would  no  longer  cause  reflex  spasms,  the  artery  of  this 
leg  also  was  tied,  so  that  both  legs,  the  one  atropinized,  the  other  not,  were 
now  connected  with  the  body  of  the  frog  only  by  their  nerves.  Strychnia 
was  given  hypodermically,  and  it  was  found  that,  whilst  irritation  of  the 
atropinized  leg  had  no  effect,  stimulation  of  the  non-atropinized  leg  gave  rise 
to  general  convulsions.  The  whole  present  evidence  shows  that  atropia 
depresses  the  afferent  nerves^  but  much  more  feebly  than  it  does  the  efferent 
nerves.  Miss  Mary  Putnam  (iV.  Y,  Med,  Rec.,  1873)  asserts  that  if  the 
general  tissue  of  the  frog's  limb  be  tied,  the  vessels  and  nerves  being  left 
intact,  so  as  to  prevent  diffusion  of  the  poison  through  the  cellular  tissue, 
the  sensitive  nerves  are  alone  affected  by  atropia.  As  no  details  of  experi- 
ments are  given,  the  matter  rests  simply  upon  the  assertion  of  Miss  Putnam. 
It  is  very  difficult  to  imagine  why  a  nerve  should  be  affected  differently  by 
a  poison  when  reaching  it  by  different  routes,  and  equally  difficult  to  con- 
ceive how  the  poison  should  reach  more  effectively  the  motor  than  the  sen- 
sitive nerves  by  diffusion.  Further,  it  is  also  almost  as  unreasonable  to 
believe  that  any  perceptible  diffusion  through  the  cellular  tissue  should  occur 
when  the  seat  of  injection  is  in  a  distant  part  of  the  body.  Taking  together 
the  facts  that  Miss  Putnam's  assertion  is  unsupported  by  detailed  experi- 
ments, is  exceedingly  improbable,  and  is  seemingly  opposed  to  an  enormous 
mass  of  experimentation  by  some  of  the  most  experienced  and  able  inves- 
tigators who  have  ever  lived,  it  seems  to  me  that  it  cannot  be  accepted.  It 
is  probable  that  atropia  acts  upon  the  peripheral  filaments  of  the  nerves  more 
quickly  than  upon  the  main  trunks ;  this  is  corroborated  by  Miss  Putnam,  who 
states  that  she  has  seen  galvanization  of  a  sciatic  nerve  cause  indications  of 
pain  in  an  atropinized  animal  when  the  peripheral  sensation  was  already  lost. 

There  can  be  no  doubt  that  in  the  higher  animals  atropia  acts  upon  the 
cerebrum  as  it  does  in  man,  producing  the  same  peculiar  delirious  intoxication 
often  ending  in  stupor.  It  is  not  necessary  to  discuss  this  matter  further, 
except  to  remark  that  belladonna  is  not  a  hypnotic.  The  fact  that  the 
exhibition  of  a  remedy  is  followed  by  sleep  in  disease  is  no  proof  that  the 
remedy  is  in  a  proper  sense  a  hypnotic.  No  one  would  give  oyster  soup  such 
a  cognomen,  yet  in  certain  exhausted  wakeful  states  of  the  system  such  food 
may  bring  back  sound  sleep.  If  belladonna  ever  acts  as  a  hypnotic,  it  is  in 
this  indirect  way,  by  removing  some  cause  of  abnormal  wakefulness.  It  can 
never  be  relied  on,  like  opium,  to  induce  sleep. 

Action  on  the  Voluntary  Muscles. — The  voluntary  muscles  escape  un- 
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oafAed  in  atrapia-poisooing.  It  Ia  true  tliat  Lc^mattre  has  shown  that  the 
eontmelility  of  a  striated  muscle  may  be  deatmycd  by  soaking  it  in  a  very 
concentrated  solution  of  the  ii!tc;tloi(l ;  but  l*mg  before  any  auch  action  can 
taice place  in  life  the  animal  is  killed;  consequently  after  death  from  bella- 
dmiiH  the  contractility  of  the  voluntary  muiicles  is  found  unimpaired, 

Acitun  on  the  Ahdomiiutl  Canal. — On  the  non-strint<^d  muscles  the  ai.  tion 
t>f  the  drug  is  pronouncedj  but  its  exact  nature  is  ujicertain*  Meuriot  gtatea 
(/flc  Cf7,,  p.  112)  that  if  the  belly  of  au  animal  p^^isoned  by  atropia  be  opened, 
Vm  intestines  wilJ  be  found  undei'going  violent  contntctlona,  and  that  bella- 
I  wjifia  la  a  powerful  excitiint  of  the  non-striated  muscles*  On  the  other  hand, 
fBvsolJgnd  Blocbauni  affirru  that  they  have  experimonted  upon  the  intestine^?, 
^fludder,  at4jnis,  and  ureters,  and  that  in  aJl  eases  there  is  a  state  of  marked 
Mion  from  atropia,  and  that,  whether  a  small  or  a  large  dose  be  used  {loe» 
^^.  65),  there  are  produced  muscular  cjuietiiess  and  relaxation  in  all  these 
-evidences  of  sedation  not  preceded  by  any  stage  of  excitement,  and 
lys  accompanied  by  lessening  of  the  elect ro-nuisculur  sensibility,  They 
further,  that  by  the  use  of  sufficient  doses  absolute  muscular  paralysis 
tr\%e  onjans  alluded  to  is  induced,  so  that  the  strongest  faradaic  currents 
unable  to  cause  any  motion.  P.  Keuchel  (Dffs  Atrfqnn  nnd  der  Hern- 
tn^mmTtn^  Inaog.  Piss.,  Dorpat,  1868)  has  made  a  most  elaborate  scries 
experiments  to  determine  the  effect  of  atropia  upon  the  inhibitory  fibres 
tite  splanchnic  nen^e.  It  has  been  shown  by  Pfliiger  that  galvanization 
of  tte  peripheral  ends  of  the  di.ided  spilanchnics  causes  immediate  arrest  of 
pe  peristaltic  iutcstinal  movements,  and,  although  the  subject  has  not  been 
lately  workini  out,  it  is  almost  certain  that  some  of  the  splanchnic  fibres 
lie  inhibitory  nerves  of  the  inte^stiual  coats.  Keuchel  has  found  that 
fen  when  doses  of  atropia  so  small  iis  not  to  affect  distinctly  the  motor 
"'^s  are  <?iven,  galvanization  of  t!ic  aplanchnics  fails  to  inHucnec  the  intca- 
**^,  whose  vermicular  movements  arc  still  active,  and  therefore  that  atro- 
pandyzes  the  peripheral  inhibitory  intestinal  apparatus  precisely  as  it  docs 
^^^  of  the  heart.  There  is,  of  ctiurse,  a  seeming  disagreement  between 
^*^9e  researches  and  those  of  JTeuriot  and  of  Btizold  and  Bloebaum ;  but  it 
■^  pt*«jbahle  that  both  arc  correct.  It  appears  certain  that,  in  full  doses,  atro- 
^^^  punvlyaes  the  smooth  muscular  fibres  of  the  intcatiue,  bladder,  etc.,  and  it 
^^■^y  btJ  tliai  in  any  dose  it  depresses  their  activity  directly,  but  that,  by  para- 
^^T^n^  mi>re  f|uickly  the  inhibitory  apparatus,  it  sometimes  places  the  intes- 
t^iuul  luuscular  coat  in  such  a  position  that  it  will  respond  more  vigorously 
^ttu  iiurmal  to  external  stimuli.  If  this  be  so,  it  is  evident  that  there  is 
"•cfgrd  in  the  results  of  all  these  investigatiotiSj  for  Keuchel  used  only 
'^'Uidl  diises  (.075  gr.  in  a  rabbit). 
^''^»Vi.«  (yn  the  Rijipirtiton/  St/stem. — It  has  already  been  stated  that  in 
arj  i»iii;i[l  Jijaes  of  atropia  do  not  affect  the  respiration,  whereas  large  doses 
'^'•"iitc  iL  The  same  is  true  in  animals ;  tind  the  acceleration  bikes  place 
'^iien  the  vagi  have  been  previously  divided, — a  proof  that  it  is  due  to 
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a  direct  stimulation  of  the  respiratory  centres  in  the  medulla.  (Bezold  and 
Bloebaum,  loc,  cit,,  p.  59.)  When  very  large  fatal  doses  are  administered, 
there  is  evidently  also  a  paraljrsis  of  that  portion  of  the  peripheral  pneumo- 
gastric  nerve  which  is  connected  with  the  function  of  respiration ;  for  if  in 
an  animal  su£fering  only  from  a  moderate  dose  the  par  vagnm  be  cut,  respi- 
ration is  profoundly  affected,  but  when  the  alkaloid  has  been  more  freely 
given,  no  marked  influence  is  exerted  upon  the  expiratory  rhythm  by  section 
of  the  pncumogastrics.  As  death  approaches  in  belladonna-poisoning,  the 
blood,  which  has  preserved  its  normal  coloration,  may  become  very  dark,  and 
the  patient  may  at  last  die  of  asphyxia, — probably  not  entirely  from  failure 
of  the  centres  themselves,  but  also,  in  part,  from  the  loss  of  frinctional  power 
in  the  respiratory  nerves. 

Action  on  the  Glandular  System. — One  of  the  earliest  and  most  notable 
effects  of  medicinal  doses  of  atropia  is  dryness  of  the  mouth,  due  to  sup- 
pression of  the  secretions  of  the  mucous  and  salivary  glands.  The  action 
of  the  alkaloid  upon  the  skin  is  similar.  It  can  scarcely  be  doubted  that 
this  arrest  of  secretion  is  nervous;  and  the  experiments  of  Kcuchel  indicate 
that  it  is  due  to  an  action  upon  the  peripheral  nerve-filaments.  As  was  first 
discovered  by  Schiff,*  section  of  the  chorda  tympani  is  followed  by  arrest 
of  secretion  of  the  submaxillary  gland,  and  galvanization  of  the  peripheral 
end  produces  a  greatly  increased  flow  of  saliva.  In  Keuchcrs  experiments 
these  phenomena  occurred  in  the  unpoisoned  animal,  but  when  atropia  had 
been  exhibited,  galvanization  of  the  peripheral  chorda  tympani  was  power- 
less to  excite  secretion, — proof  that  the  peripheral  end  of  the  nerve  was 
pamlyzcd. 

Elimination. — When  atropia  is  exhibited  medicinally  it  probably  all  eft* 
capes  from  the  body  through  the  urine ;  and  even  afler  poisonous  doses  the 
amount  eliminated  through  other  channels  must  be  almost  infinitely  smalL 

Action  on  Secretion, — After  small  doses  of  atropia  the  urine  is  increased. 
— sometimes,  according  to  Harley,  doubled.  I  am  confident,  however,  that 
this  increase  varies  very  much,  and  is  not  always  marked.  After  very  large 
toxic  doses  the  urine  may  be  at  first  increased,  but  is  usually  lessened  very 
early,  and  in  the  later  stages  may  be  entirely  suppressed.f  Meuriot  states 
that  the  secretion  of  urine  rises  and  falls  in  atropia-poisoning  with  the  arte- 
rial pressure.  The  experiments  of  Harley  upon  men  {loc.  cit,^  p.  214)  would 
appear  to  show  that  medicinal  doses  of  atropia  decidedly  increase  the  solids 
of  the  urine,  slightly  the  urea  and  uric  acid,  very  markedly  the  phosphates 
and  the  sulphates. 

In  regard  to  the  secretions  of  the  alimentary  canal,  the  action  of  atropia  is 

•  See  Physiology  of  Man— NerTOUi  System,  by  Prof.  A.  Flint,  Jr.,  New  York,  1S73, 
p.  158. 

t  See  poison-oase  reported  by  Dr.  Gross  {loc.  ctf.),  also  cases  of  Dr.  Morer  {AnnaUt  d€ 
la  SoeiM  dn  Midtcine  de  Gaud^  1873). 


MFDRIA  TICS, 


mi 


ttjy  im«>certain.  It  has  been  a  matter  of  traditiorml  and  clinical  belief  that 
thcT  ^^^ra  incnjaaed,  and  Harlej  gives  some  experiments  whicb  he  claims 
cTimtooralc  this ;  Meuriot,  on  the  other  hand,  stiitos  that  they  are  lessened. 
I  cannot  hidj  however,  any  experimentg  that  Si^etn  to  nie  at  all  decisive ;  and 
tlinWa^  evidence  certainly  indicatfift  that  the  alimentary  secretions,  if  affected 
BiftlU  «L^  hi  creased. 

,\rif€m  nn  Trmperature. — In  moderate  doses  atropia  causes  a  pronounced 

fievio  tt'Uijicrature,  but  in  very  large  decidedly  toxic  amounts  it  lessens  ani- 

IBlilheMt    Thus,  in  the  dog,  Meuriot  has  obtained  an  augmentation  of  from 

I*  io  3*  C,  and  Dtim^ril,  Demanjuay,  and  Leeomte*  of  4^  C.     In  fata] 

j^jtsing;  of  the  same  animal,  these  obicrvcrs  have  noticed  u  fall  respectively 

i»f  S^°  jiiid  of  3".^^     In  man,  Meuriot,  in  the  nm  of  medicinal  doses,  has 

oSwiTVfd  the  temperature  to  rise  i**  to  1^°^  and  Eulenburg*  }°  to  -j*^°*t 

HuWy  has  seen  in  man  an  elevation  of  1°  F,     As  |)ointed  out  by  Meuriot, 

tlie  rite  and  fall  of  temperature  probably  correspond  to  the  rij*e  and  fiJl  of 

tho  blood-prcasure. 

SHmmniy, — From  what  hits  been  already  stated,  it  is  evident  that  the 
Mtkiu  of  atrupia  in  tlierupeutic  and  in  toxic  donees  is  in  a  sense  r|uite  dif- 

Id  full  niedieinal  doses  it  produces  a  sort  of  febrile  state,  with  dryness  of 
ili<?  mouth,  increased  rnpidity  and  foree  of  the  circulation,  f|uickened  rc*tpi- 
ta**on,  elevation  of  temperature,  and  st?eretion  of  febrile  urine.  The  nipidity 
of  'li«  hrart'a  action  is  due  to  piiralysis  of  the  periphei-al  inhibitory  nerve 
lod  to  stimalation  of  the  accelerator  nerves ;  the  increased  arterial  pressure, 
til  iht!  incrnaseil  cardiac  action,  together  with  the  general  eontniction  of  the 
opukrics,  the  result  of  excitation  of  the  vai*o-motor  centres.  The  npinal 
wd  ii  unt  sensibly  affected  by  these  doses }  the  motor,  and  probably  to  a 
oacn  \es^  degree  the  sensory  perijiheral  nerves,  suffer  lessc^ning  of  functional 
"^^>ty,  although  the  influence  of  therapeutic  doses  of  atropia  upon  tlicm 
***  k  Very  slight.  If  the  dose  be  sufficiently  large,  the  cerebrum  is  thrown 
■**o »  contlition  of  mild  delirium,  resembling  also  that  of  fever. 

«nef  decidedly  tuxic  doac^t  of  atropia,  the  bhwd-pressure  fiills,  from  dilata* 
Bon  t>f  the  capillaries,  owing  to  the  paralysis  of  their  muscular  coats,  and  from 
■•'set  laming  of  the  heart- muscle.     The  tcmp4initure  also  fid  Is ;  the  muscular 
P^UciQ  ia  relaxed,  and  sensation  h  imjmired,  from  the  paresis  of  the  motor 
'  •^Oawry  nerves  respectively  j  yet  convulsions  may  now  occur  fr<im  the 


''^r 


"^-«etiirity  of  the  reflex  centres,  the  predominance  of  paralysis  or  of  con- 
^Us  varying  with  tlie  dose,  as  the  depressing  or  stimulating  influence  is 
I  piwerful.     Delirium  precedes  stupor,  which  in  turn  precedes  death, 
kjxia,  caused  by  failing  trunkal  nerve-functions,  or  very  rarely  from 
^^}>«,  caused  by  failure  of  the  cardiac  mudcle. 

^        ^  ^"^  lljjurrp  nrr  probftbljr  nil  of  thctn  Centigrade,  though  it  ii  not  itmted  by  Metin'oii 
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Local  Action. — It  is  evident  tliat  wbea  Mladonna  is  applied  I 
must  act  locaJly  as  a  paral^zaot,  no  doubt  overpowering  tile  capillary  walla, 
tho  sensitivtj  and  mutor  nervtjs,  and  even  muscular  aud  glandular  cell-action  j 
fur,  except  in  the  e^ise  uf  the  latter,  eacpurimental  evidence  has  already  been 
brought  forward  to  prove  that,  locally  and  freely  applied,  belladonna  is  a 
sedative  poUon,  aud  clinical  cvideiico  points  very  strongly  to  ItM  exerting  , 
a  siuiilar  iiiflaenct;  upon  gland-cella.  A,  Zellcr  (  Vtrchov/i  Arch,^  Ixvi.*  p* 
384 )  UiLS  found  that  a  one  per  cent.  Rolution  of  atrupia  brought  in  contact 
with  the  blood,  outside  of  the  body^  has  a  decided  influence  in  arresting  the 
moveinenis  of  the  corpuscles. 

Action  on  the  Et/e, — Atropia  pWal  in  the  eye,  or  given  iuterrjallVi  dilates  ' 
the  pupil  of  all  animals  except  birds.     Aecompauying  this  mydriasis  are 
paralysis  of  accommodation  and  a  lessened  intraocular  pressure.     In  re^rd 
to  the  latter,  the  subject  is  so  intricate  that  I  must  refer  the  reader  to  the 
treatises  of  specialists*^ 

Befure  dtscusaiojr  briefly  the  action  of  atropia  upon  the  pupil,  the  fact  that 
a  recent  American  female  writer  has  reasserted  the  old  theory  that  the  move- 
meuts  of  the  iris  are  due  to  erectile  tissue^  or,  Id  other  words ^  to  its  blood- ! 
vessels,  seems  to  render  necessary  a  few  words  as  to  tlie  real  motile  power  of 
the  part.  In  the  flrst  place,  it  is  an  indisputable  anatomical  fact  that  the 
Iris  is  largely  composed  of  muscular  fibres,  and  it  is  a  simple  common-sense 
deduction  that  the  muscular  fibres  are  there  for  the  purpose  of  causing  mo- 
tion, especially  since,  in  many  animalsj  it  can  be  readily  demonstrated  that 
whilst  some  of  these  fibres  are  circular,  others  are  radiating,  so  that  by  por- 
tion they  become  antagonistic.  The  paper  of  Dr.  Arlt  (Archtv/ur  Opft-- 
thdmohgte^  18G9)  seems  to  me  vei-j"  decisive.  In  a  very  elaborate  series  of 
experiments  it  was  (Viund  that  when  the  upper  cervical  giuiglion  was  stimulated 
the  pupil  dilated  long  before  any  iuftueucc  upon  the  vessels  was  detected, 
and  that  on  cessation  of  the  stimulation  the  pupil  became  natural  lonjz  before 
the  spasm  of  the  vessels  yielded ;  to  my  mind  a  proof  that  the  ganglion  has 
fibres  other  than  vnso-motor, — fibres  which  control  the  muscular  actions  of  the  , 
iris  J  aud  are  more  sensitive  than  the  vaso-motor  filaments ;  aud^  seoondiirilj,  a 
proof  that  the  movements  of  the  ixis  are  not  due  to  movements  of  the  blood- 
vessels,  8paee  cjmnot  be  aiforded  in  the  present  work  for  a  further  discus 
sion  of  this  subject.  The  reader  is  respectfully  referred  for  further  iiiformar 
tion  to  books  on  the  physiology  of  the  eye,  and  especially  to  Engelhardt*8 
paper,  Bekriige  zur  Leitre  vcm  ilea  Bewegungen  der  Iris  {l/ntersuchuugtn 
aim  dem  phi/stolog,  LaboraCorium  in  WUrzl/urg,  zweiter  Theil.) 

In  considering  the  action  of  belladonna  upon  the  eye,  it  is  necessary  to 
view  separately  its  influence  when  applied  locally  and  when  given  internally; 
and  I  shall  consider  these  in  the  order  in  which  they  here  stand. 


•  See  cBpeiJLalty  Drr  intraocutare  Druck  uftd  die  InnervatiQHt-  VtrkUUnuu  dvr  Sruu    V< 
Pjof.  Dn  Stdiwftg  vuD  Cadoa.     H'jea,  ISGS. 
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It  Buiy  be  fiist  asserted  tbat  the  diladition  induced  by  the  ]o<?al  applieatioQ 
uf  Ldladonna  or  of  lis  principles  is  a  nervous  phenoiiicnoD,  and  not  due  to  a 
dim^ct  iu!tiou  of  the  drug  upon  the  rauscular  fibres  of  the  iris ;  for  as  all  of 
thisH;,  both  the  radiating  and  ih*i  circular,  are  oF  the  mmc  nature  (fwrn- 
Birrated  in  niatntuals)}  their  antagonism  is  simply  due  to  pcisition ;  and  it 
^^etufi  inconceivable  that  mere  position  should  affect  the  relations  between  a 
ittut^le  and  a  drug.  Moreover,  deciMive  proof  is  afford*^  by  the  cxpcriinente 
of  Bernstein  and  Doi^iel,  who  fourjd  that  whilst  galvanic  irritation  of  the 
octilo-motor  nerve  was  unable  to  eiiuso  contraction  of  the  pupil  in  the  atm- 
ptnixcd  eye,  yet  when  the  electrodes  were  applied  to  the  eyes  in  such  a  way 
as  to  affect  directly  the  iris,  contraction  occurred, — plienomena  only  cjtplain- 
able  by  the  theory  that  the  nerve-endings  were  paralyzed,  whilst  the  muscle 
wn^  uiuiffcfted.  Of  the  truth  of  thb  observation  there  can  be  no  <loubt,  as 
;t  has  Iweri  confirmed  by  Dr.  G*  Engelhardt  {llntersuch.  aus  dcm  pht/molo^, 
Lafjorat,  in  Wurzburg^  Theil  ii.  p.  321), 

Hie  statement  first  made  by  Wharton  Jones  {Medical  Times  and  (hizettfy 
1857)j  that  the  reason  atropin  does  not  dilate  tlic  pupils  of  birds  is  tliat  their 
irtdes  have  no  radiating  fibres,  has  been  diwproven  by  the  beautiful  anatomical 
Tcaearches  of  Alex.  Ivanoff  and  Alex,  RoUett  (Art^hiv  fiir  Opht halm f dope ^ 
ToL  XV*  p.  l)j  confirmed  by  Johannes  Diegel  (^Mnx  Schnltzes  ArcJiiv  fur 
MieroiCfjp,  Anat.,  Bd,  vi.  Hea  i.,  1870).  Although  Prof  Bonders  {The 
Accommodation  and  Rf/ntctiou  af  (hf.  Eiff^  S)d.  Soo.  ed.,  p.  584)  siiy^  that 
ibe  pupillary  action  of  atropia  '*  Ia  slight  in  birds,  in  whom  it  was  formerly 
Of erlooked^"  in  my  own  experiments  the  mogt  thorough  application  of  very 
strong  solations  to  the  eyes  of  pigeons  him  had  no  distinct  effect*  In  pre- 
vioaa  editions  of  this  bouk  I  ventured  the  surmise  that  the  lack  of  action 
of  atropia  upon  the  irides  of  birds  might  be  due  to  the  muscle  being  of  the 
etriatod  type.  According  to  the  experiments  of  Szpilman  and  Luchsingcr, 
this  supposition  iscorrtH't,  In  the  cesophaguis  of  the  bird  the  muiicle  is  non- 
Mriftted^and  atropia  paralyzes  it ;  in  the  oe^uphagus  of  the  rabbit  the  nmacle 
IS  Btnatcd,  and  atropia  has  no  action  ;  in  the  cat  a  portion  of  the  uestvpiiagus 
baa  aniooth  muscular  fibres,  a  part  striated,  and  the  former  is  paralyzwl^  the 
hitter  onaffected,  by  the  alkaloid  (Arch./,  d.  Ges.  Phi/sioi.,  xxvi.  4VA\}, 

The  dilatation  of  the  pupil  by  the  local  application  of  atropia*  is  certainly 
independent  of  any  nerve-centres  farther  back  than  the  ciliary  ganglion* 
This  is  proven  by  the  following  facts :  Claude  Bernard  (Phi/siolo^k  e(  Patlm- 
logie.  du  St/sttfne  Nervevx^  Paris,  voL  ii.  p.  212)  and  Loniuttre  (lac,  at,)  both 
haTti  found  that  atropia-mytlriasis  occurs  in  animals  after  sectiotj  of  the  oculo- 
motor, and  I  have  seen  it  in  cases  of  complete  oculo-motor  paralysis  in  man> 
It  also  takes  place  after  se<;tion  of  the  trigeminus  or  of  the  cervical  sympa- 
thetic, or  of  both  of  these  nerves,  as  is  shown  by  the  testimony  of  uumertius 


9  OootmMion  of  tbe  pupil  before  dttatation  DOiiced  in  dogi  (Reei«)  and  rabt>it»  (Rott- 
«0i|  FrfiliHdi),  ji  probcibl^  cuii««tl  rcfloxljr  bj  ifHtaat  nctiao  of  the  atropia. 
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observers  and  by  my  own  experiments.  In  man,  I  have  seen  it  afler  paral- 
ysis of  the  sympathetic  (^Philadelphia  Med.  Times,  vol.  i.  p.  290).  Not  only 
is  the  dilatation  of  the  pupil  by  the  local  application  of  atropia  independent 
of  the  central  nervous  system,  but  also  of  the  ciliary  ganglion,  and  it  is  there- 
fore due  to  an  action  exerted  directly  upon  the  nerve-endings  in  the  iris. 
The  experiments  of  Bernstein  and  DogicI,  confirmed  by  Engelhardt,  already 
quoted,  arc  in  themselves  almost  enough  to  establish  the  truth  of  this  propo- 
sition. More  direct  evidence  is  not,  huwever,  wanting.  Thus,  Viciordt*  has 
found  that  atropia  locally  applied  still  causes  mydriasis  afler  the  removal  of 
the  ciliary  ganglion.  Prof.  I.  HOppe  (Die  Nerventmrknngen  der  Heiimittel, 
licipsic,  185G,  zweiter  Hefl,  p.  179)  has  discovered,  and  Y.  Valentin  (  Ver- 
such  einer  'physiohgischen  Pathohgie  der  Nerven,  Leipsio,  1864,  zweite  Ab- 
theilung,  p.  368)  has  confirmed,  that  in  the  eye  of  the  frog  removed  from 
the  body  atropia  will  produce  dilatation  of  the  pupil.  According  to  Borelli 
(Edinburgh  Medical  Journal^  Nov.  1871),  mydriasis  is  produced  by  the 
alkaloid  when  applied  to  the  eye  of  a  man  just  dead.  Lastly,  the  presence 
of  the  alkaloid  in  the  humors  of  the  atropinized  eye  has  been  proven  by 
numerous  observers,  among  whom  may  be  mentioned  Lemattre  (loc,  cit., 
p.  55)  and  Prof.  Donders  (  Tlie  Accommodation  and  Refraction  of  the  Eye, 
Syd.  Soc.  ed.,  p.  588),  who  have  found  that  the  liquids  removed  from  such 
an  eye  are  capable  of  causing  dilatation  of  the  pupil  of  another  eye. 

It  having  been  demonstrated  that  the  mydriasis  of  the  atropinized  eye  is 
the  result  of  an  action  upon  the  peripheral  nerve-fibres,  the  question  arises. 
Are  the  ends  of  the  oculo-motor,  the  contractor  of  the  pupil,  paralyzed,  or  are 
the  ends  of  the  sympathetic,  the  dilator,  stimulated,  or  is  there  a  double  influ- 
ence, both  of  these  actions  occurring  ?  Both  Donders  (loc,  cit.y  p.  589)t  and 
Stellwag  von  Carion  (loc.  cit.^  p.  92)  insist  that  the  paralysis  of  accommodation 
is  proof  of  paralysis  of  the  oculo-motor  nerve,  and  it  seems  to  me  they  do  so 
with  truth.  However  this  may  be,  there  is  abundant  direct  proof  that  the 
oculo-motor  fibres  are  paralyzed,  since  the  experiment  of  GrUnhagen,  show- 
ing that  galvanization  of  the  exposed  oculo-motor  nerve  does  not  affect  the 
atropinized  pupil,  confirmed  by  Engelhardt  (loc.  cit.,  p.  321),  and  by  Boss- 
bach  and  Frohlich  (Phamiak.  l/ntersuchungen,  Wiirzburg,  i.,  p.  6). 

In  artificial  mydriasis  there  is,  then,  undoubtedly  peripheral  palsy  of  the 
oculo-motor.  The  question  arises.  Is  there  also  stimulation  of  the  dilating 
nerve  ?  The  evidence  as  to  this  is  not  so  positive,  but  to  my  mind  indicates 
very  strongly  that  there  is  such  an  action.  Clinical  experience  certainly 
shows  that  the  dilatation  produced  by  a  mydriatic  is  not  merely  a  passive 
movement  of  relaxation,  but  is  active,  capable  of  tearing  up  inflammatory 
adhesions  even  when  of  some  firmness.     Again,  the  dilatation  that  occurs 

*  Un fortunately y  the  only  notice  I  have  seen  of  this  capital  experiment  is  in  Hermann's 
"  Orundrif  der  PhifiiolugU."  No  reference  is  given,  and  I  have  been  unable  to  find  the 
original  paper. 

f  Seo  also  Von  Graefe,  Deutuchev  KUnikf  1861. 
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ftiUr  tlie  ptmljsb  of  the  ocidcKiuotor  Dcrve  in  man  and  afW  its  destruction 
b  ttt  ttimis  is  Dot  at  all  equal  to  that  produced  by  atropia,  and^  indeed^  can  be 
largely  increatit'd  by  the  uction  of  the  dru<r ;  further,  iu  the  eye  sopanited 
cfttirely  froiu  the  nerve-centres  (see  iil>i>ve)  litropin  jitill  eiiuisois  a  wide  dilatu* 
tioa;  fads  which  neceasitiUe  the  beUef  either  that  the  alkaloid  act^  upon  the 
inrmfiotlietic  fibrillae,  or  thut  the  peripheral  fibres  of  a  nerve  are  in  them* 
a^lres  nerve-centres,  acting  upon  the  umsele  of  themselves  even  when  fecpu- 
vated  tbai  their  centres- 

II  lijus  been  urged  against  the  view  here  taken  that  even  the  widest  arti- 
fidai  iii)driasis  is  increased  by  galvanization  of  the  sympathetic.  De  Ruiter 
«l*tcs  the  eontrary;  but,  since  Grunhagen,  Ilirsehmunn,  and  Engelhardt 
•eparattfly  affinn  us  the  result  of  personal  experiment  the  correctness  of  the 
MBerted  fact^  it  must  be  accepted.  Gnmtint:  its  truth,  I  do  not  think  it  war- 
^*nta  tfie  deduction,  since  it  is  very  conceivable  that  an  agent  may  excite  the 
petipli^raJ  filaments  of  a  nerve  very  greatly,  and  yet  not  to  that  point  that 
thej  are  hutipable  of  further  excitation, 

la  djuduAion,  the  action  of  atropia  applied  to  the  eye  may  be  summed 

'^I*  w  follows ;  the  mydriasis  is  the  result  of  a  direct  influence  upon  the 

P*Ftphcnil  nerve-fibres,  those  of  t!ie  oculo-motor  being  certainly  paralyzed, 

'noa*  of  the  syrnpathetic  and  its  ally  the  trigeminus  being  probably  excited. 

^^  '^e^rd  to  the  constitutional  action  of  atropia,  it  is  evident  that  when 

"**^  afltiilyicl  is  admini«t<ired  internally  there  are  only  four  possible  ways  in 

hicU  it  ean  cause  mydriasis,  and  thiit  these  are  as  follows:    L  By  acting 

j^Jofie  On  the  sympathetic  centres,  as  a  stimulant.    2.  By  acting  alone  on  the 

f^o-iHutor  centres,  as  a  paralyzant.     3,  By  conibining  these  actions.     4. 

y  bciijg  earned  to  the  eye,  and  acting  as  tliough  locally  applied. 

"^Utijurs  are  greatly  at  variance  in  their  conclusions :  thus,  Harley  (  The 

^   ^   *t^ctubie  Neurotics)  and  Hay  den  (Ditblm  Quarterly  Journaf,  August, 

^*^)  may  be  cited  as  in  favor  of  the  first  view,  and  Badge  (  UthfT  die  Be- 

^**nff  (ler  Iruiy  1855),  Braun  (^Archrv /iir  Ophthalmolo^e^  Bd.  v.  Abth. 

*)»  a^(i  Hiraohmann  (^Zur  Lthre  wm  tL  durck  Arztmmiffdf  etc.,  Rrichert's 

^^^tAtf^  1863)  as  favoring  the  st^cund.     Neither  the  first  nor  the  second 

±W  ig^  however,  tenable :  the  first,  because  of  a  fact  which  has  been  assert^ed 

*  'Authorities  and  which  I  have  experimentally  corroborated»  namely,  that 

*^pi»  given  hypodormically  causes  dilatation  of  the  pupil  after  section  both 

^tc  trigeminus  and  of  the  sympathetic  in  the  neck  ;  the  second,  fur  the 

>ii  that  after  section  of  the  oeulit-motur  in  animals,  or  after  complete 

^**^ysig  of  tlie  oculu-mot<>r  in  man,  the  mydriasis  is  much  less  than  that  of 

-^^•^^pin-pcnso  ni  ii  g. 

^t^  repird  to  the  third  view,  I  have  noticed  that  the  dilatation  of  tJie  pupil 
[itrifier  the  constitutional  action  of  the  alkaloid  after  aectii»u  of  the  cervicrol 
I  "3  tojiuthetic  is  still  greater  than  that  which  is  normally  produced  by  oculo- 
pliiocor  paridysis.  At  my  solicitation,  Ur.  T.  G.  Morton,  of  this  city,  out 
k»  the  optic  nerve  in  a  rabbit  and  divided  all  the  structures  about  iL 
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The  pupil  contracted  very  much  at  the  time ;  the  cornea  waa  not  sensitive, 
hut  recovered  its  sensitiveness  in  part  after  some  days.  Atropia  given  hypo- 
dermically  dilated  the  eye  very  markedly,  hut  not  nearly  to  the  extent  of 
the  other  eye.  If  in  this  experiment  all  the  ciliary  nerves  were  really  cut, 
the  proof  is  conclusive  that  the  mydriasis  is  not  of  centric  origin ;  the  reason 
that  the  pupil  did  not  dilate  so  freely  as  the  other  being  the  strong  contract- 
ing influence  it  was  under,  and  the  great  reduction  in  the  amount  of  blood. 
I.e.,  the  amount  of  atropia,  entering  the  eye,  owing  to  the  division  of  the 
blood-vessels. 

An  experiment  of  Lemattre,  if  it  be  accurate,  is  also  conclusive  in  proving 
that  the  action  of  the  mydriatics  upon  the  pupil,  even  when  administered 
internally,  is  a  peripheral  one.  He  succeeded  in  producing  mydriasis  in 
normal  eyes  by  placing  in  them  aqueous  humors  taken  from  dogs  poisoned 
with  atropia,  and  even  from  a  foetus  whose  dam  had  been  killed  by  the 
alkaloid.  Donders,  however  (Joe.  cit,  p.  589),  failed  to  get  the  dilatation ; 
and  two  or  three  experiments  have  yielded  me  the  same  negative  result  It 
requires  no  elaborate  argument  to  prove  that  in  this  case  a  negative  result 
does  not  overpower  a  previous  positive  one :  still,  the  experiments  of  Le- 
mattre need  confirmation.  In  the  Pennsylvania  Hospital,  under  the  care  of 
Dr.  Morton,  not  long  since  I  saw  a  man  who  had  been  wounded  by  a  rail- 
road accident  in  such  a  way  that  the  whole  of  the  temporal  bone  anterior  to 
the  petrous  portion  was  thrust  into  the  side  of  the  head ;  there  was  complete 
paralysis  of  the  facial,  of  the  trigeminus,  and  of  the  oculo-motor,  as  could 
be  readily  demonstrated  upon  the  man,  who  lived  some  months,  finally  dying 
suddenly  of  abscess  of  the  brain.  The  carotid  canal  was  so  pressed  upon 
that  the  sympathetic,  which  passed  upwards  through  it  to  the  eye,  must  have 
also  been  paralyzed.  The  eye  was,  as  proven  by  the  autopsy,  separated  from 
all  connection  with  the  nerve-centres,  and  yet  when  atropia  was  given  hypo- 
dermically  the  pupil  dilated.  The  proof  seemed  complete  that  the  mydriasis 
was  owing  to  a  peripheral  action. 

Our  knowledge  of  the  action  of  atropia  upon  the  pupil  may  be  summed 
up  as  follows:  Atropia  applied  locally  causes  mydriasis  by  paralyzing  the 
peripheral  ends  of  the  oculo-motor  nerve,  and  probably  by  stimulating  the 
peripheral  ends  of  the  sympathetic.  Atropia  given  internally  almost  cer- 
tainly causes  mydriasis,  not  by  influencing  the  nerve-centres,  but  by  being 
carried  in  the  blood  to  the  eye  itself,  and  there  acting  precisely  as  when 
applied  locally. 

Therapeutics. — The  results  of  clinical  experience  are  in  strict  accord 
with  what  is  known  of  the  physiological  action  of  belladonna.  The  chief 
indication  for  its  use  is  to  relax  spasm.  In  the  case  of  voluntary  muscles  its 
powers  are  comparatively  feeble,  except  when  it  is  thrown  directly  into  the 
muscle  affected.  In  this  manner  Dr.  S.  Weir  Mitchell  {Injuries  of  Nerves^ 
Philadelphia,  1872,  p.  258)  has  obtained  very  marked  relief  in  the  fearful 
spasms  following  nerve-wounds,  and  Dr.  J.  M.  Da  Costa  in  rheumatic  spasm 
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4Cj[\mm§Ufmnia  Hotpital  ReporU^  1868).  Tlie  beocfit  dcrivcMl  in  ihi^i  way 
»  vvidvotlj  due  to  the  depressing  effoct  of  the  drug  upoD  the  terminal  nerve- 
^krafot^  with  which  it  comes  in  direct  conmut,  and  to  a  certain  extent  aJsa 
miu  the  muscle  iu>clf.  When  given  by  the  mouthy  so  small  an  amount  of  ih^ 
^meciy  reaches  the  diseased  part  as  scarcely  to  afiect  it,  and  very  little  or  no 
rtJief  fnUtiws.  As  hiw  been  previcniiily  aht»wn,  tbt;  mm-i^trlated  luuHctcs  are 
lunre  nffectcd  thtm  the  striuted  by  belladonna,  and  eUnieiilly  the  drag  b  found 
to  he  even  more  efficacious  in  ^pamn  of  the  luvolnntari/  than  of  the  voluntary 
miij*t*Jes:  in  auch  cases  it  is  oflen  of  value  used  mtt^rnally.  It  must  be  thus 
ailminiittcrcd  to  lead  colic ^ — iu  simple  spasmodic  colic, — in  itpajtmodic  dt/s- 
mtnorrfuma^ — in  ipaHnwdic  coimtrtction  of  the  l/owcin  with  obstinate  con- 
itipatioii^ — io  lar^ngismu*  gtiidulus, — in  ner&ms  congh, — iu  asthma, — in 
kiixoH^h^ — in  whoopifig-cftughy — in  which,  aa  originally  advised  by  Breton* 
oefto,  it  luis  be«m  largely  used,  and  is  one  of  the  best  known  remedies ;  also, 
rrcn  tti  the  spasms  accompanying  passage  ot  rtnal  and  htliajy  calculi,  where 
of  course  it  often  fails.  Wherever  it  is  possible,  however,  it  should  be  used 
locally  in  spaam  of  the  involuntary  a^  well  ua  of  the  voluntary  muscles. 
Thtia,  in  Mpairm  of  the  urvikra,  the  ointment  should  be  rubbed  in  dung  the 
canal;  iu  rigid  on  uteri,  the  extract  should  be  applied  directly  to  the  oe ;  in 
aUhma^  belladonna  should  be  inhahid,  either  by  means  of  the  ei^^rette  or 
of  the  atomiiuition  of  a  decoction  of  the  leiives ;  in  spasm  of  the  sphincter 
atai  fnymjUture  or  other  cause,  it  should  be  applied  directly  to  the  part  by 
poultice  or  ointment. 

It  is,  no  doubt,  by  relaxing  spasm,  or  ratlicr  by  lessening  irritability,  that 

belladonna  acts  in  that  fi>rm  of  inmntinence  of  urine  which  is  seen  generally 

ia  children.     It  has  been  taught  that  this  affection  is  due  to  a  relaxation  of 

the  Bphiucter,  but  undoubtedly  in  the  great  majority  of  cases  itn  real  cauie 

is  an  irriuibility  of  the  bladder  it^elf^  so  that  spaijmixlic  contraction  occttra 

tmder  the  stimulus  of  a  small  portion  of  urine.     A  common  result  of  the 

ingestion  of  a  large  dose  of  belladonna  is  a  paralytic  retention  of  urinci  duo 

110  doubt  to  tlie  local  action  of  the  atropia  in  the  urine  upon  the  bladder.    It 

is  needles  to  point  out  more  in  detail  how  the  indications  in  ineoutinenco 

lire  met.     In  these  cases  the  drug  mn.st  be  given  in  as  large  doses  as  the 

iiyalein   wUl   bear,  and   the   impression   should  be   maintained   for  weeks. 

l7ftiiaUy  the  dose  has  to  be  steadily  inereaj^ed.     Under  the  pre^^eut  indication 

also  probably  belongs  the  use  of  the  remedy  in  cou^h'ptttiofi.     In  doses  of 

«iue-<|uarter  to  one-half  grain  of  the  extract,  added  to  a  laxative  pill,  belladonna 

is  of  great  ftervice,  and  sometimes  used  alone  will  cure  chronic  constipation. 

It  appears  to  be  of  most  value  iu  subjects  of  rigid  tone  ;  in  feeble,  relaxed 

people^  strychnia  is  preferable. 

To  relieve  Fain. — Physiologically  viewed,  atropia  should  bo  of  little  value 
for  this  purfKtse  ;  and  I  think  elinicid  evidence  bears  thiij  out.  Dr.  ^litehetl 
btt  had  probably  the  best  o|>jK>rtuuitfes  ever  afforded  for  testing  this,  and  he 
tays  decidedly  tliat  it  is  of  little  use  in  severe  suffering.    My  own  experience 
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is  to  the  same  effect.  There  is,  however,  considerable  evidence  of  its  value 
in  neuralgia^  but  it  is  chiefly  as  to  its  efficiency  when  bjected  immediately 
in  the  neighborhood  of  a  painful  nerve,  or  applied  as  inunction  over  its 
course  when  superficial.  In  large  quantity,  belladonna  certainly  affects  the 
afferent  nerves,  and,  used  as  above,  may  readily  relieve  pain.  It  is  veiy 
probable  also  that  at  times  it  cures  neuralgia  by  modifying  the  circulation  in 
the  affected  part.  Though  these  things  be  so,  yet  belladonna  is  almost  im- 
measurably below  opium  as  an  analgesic.  In  some  forms  of  neural^  with 
spasm  it  is  of  service  by  a  double  action. 

To  impress  the  Heart  and  Blood-  Vessels, — Under  the  idea  of  its  contract- 
ing the  blood-vessels,  belladonna  has  been  highly  conmiended  by  Dr.  Harley 
(he.  cit,)  in  jyneumonia,  acute  nephritis,  and  various  other  acute  diseases.  I 
have  had  no  experience  with  it  in  these  affections,  but  the  published  accounts 
do  not  seem  to  me  to  indicate  that  it  is  of  equal  value  with  other  remedies 
or  combinations  of  remedies.  In  chronic  albuminous  nephritis  I  have  tried 
it,  as  reconmiended  by  Dr.  Harley  (^c.  cit.),  but  have  failed  to  derive  any 
advantage  from  it.  In  ordinary  sore  throcU,  it  does  good  by  acting  upon 
the  blood-vessels,  and  by  relaxing  the  pharyngeal  muscles.  It  may  possibly 
be  of  use  given  before  the  adminbtration  of  chloroform,  to  prevent  cardiac 
inhibitory  arrest.     (See  Brit.  Med.,  1880,  ii.  620.) 

As  a  stimulant  to  the  circulation,  belladonna  has  probably  not  been  em- 
ployed as  much  as  it  ought.  Dr.  Graves,  however,  commends  it  especially 
when  the  pupil  is  contracted  in  typhus  fever,  and  it  has  been  used  with 
asserted  advantage  in  erysipelas,  scarlet  fever,  etc  I  think  this  use  of 
belladonna  offers  a  very  inviting  field  for  therapeutic  investigation. 

To  arrest  Secretion. — Arresting  secretion  of  the  salivary  glands  by  para- 
lyzing the  extreme  branches  of  the  chorda  tympani  has  already  been  shown 
to  be  a  physiological  action  of  belladonna,  and  it  follows  from  this  that  the 
drug  should  be  useful  in  ptyalism.  1  have  tried  it  in  several  cases  of  fn«r- 
curial  salivation,  and  found  that  it  arrests  almost  at  once  the  discharge  of 
saliva,  and  seemingly  facilitates  greatly  the  return  to  health.  In  colliquative 
sweats  it  was  originally  recommended  by  Prof.  Da  Costa  (Phila.  Med.  7\meh, 
Feb.  15, 1871),  and  I  have  found  it  of  very  great  service.  A  full  dose  of 
belladonna  extract,  or  one-sixtieth  to  one-eightieth  of  a  grain  of  atropia  used 
hypodcrmically,  at  bedtime,  will  very  frequently  prevent  the  usual  niyht- 
sweat.  In  colliquative  diarrhcea  it  has  been  recommended  by  M.  Delpagb, 
and  very  probably  will  be  found  of  service. 

Employment  in  Poisoning. — It  is  stated  that  as  far  back  as  1570  it  was 
asbertcd  that  opium  and  belladonna  are,  in  their  influence  upon  the  system, 
antagonistic.  In  the  early  part  of  the  present  century  their  employment  as 
coun:er- poisons  was  again  brought  prominently  before  the  profession  ;  but, 
although  a  few  scattered  earlier  records  of  their  use  as  such  exist  in  medical 
literature,  it  was  not  until  the  paper  of  Dr.  Wm.  F.  Norris  appeared  {Amer- 
ican Journal  of  the  Medical  Sciences,  Oct  1862)  that  general  attention  wa» 
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Attmotod  to  the  Bubjeot     Since  this  publication,  very  nianj  cases  of  the  nm 

ci  the  one  mediciue  in  poisoning  by  the  other  Lave  been  published.     The 

eppcmte  acdoDfl  of  belladonna  and  of  opium  up<ju  iho  pupib  no  doubt  first 

soggoetcd  tho  klea  of  their  untiigonisni;  but  in  the  li^ht  uf  recent  atperi- 

moDts  tbeee  appai^otly  i*f)p<iBite  effects  upon  the  eye  cannot  be  constden;d  &» 

prtiniig  «ny  antagonism  between  tlie  drugs,  aince  it  ta  almost  certjitn  that  the 

dOittation  ta  due  to  a  peripheric  and  the  contraction  to  a  centric  influcuoo. 

In  au  investigation  by  Dr.  J.  Hughes  Bennett  (^nV.  MtfJ.  JoMn*,»  1874»  547). 

iwentjKine  rabbits  received  what  previouis  exyieriuientation  hud  sht»wn  to  be 

a  fatal  dose  of  meoonate  of  morphia  (10  graing),  and  afren^ards  ^ulphiitc  of 

atropifl ;  aix  reoo?ered ;  and  of  these  six,  four  souie  weeks  iif>erwarda  were  ki)lud 

by  a  di ISO  of  10  grains  ttf  ihe  morphia  suH.     Eleven  rubhits  received  a  do^e 

of  iuiphato  of  atropia   (Ij   to  2  grains),  and  afterwards   10  grains  of  the 

mooonate  uf  nior(jhia ;    aovcn   recovered,  and  some  weeks  aftem^ards  the 

mooouatc  of  morphia  (10  grains)  lieing  given,  four  of  them  succumbed  to 

it     Again*  two  dinis  received   the  fatal  dose  of  meconate  of  morphia  (2t 

gndus/,  and  affcrwiLrds  sulphate  of  atropia,  and  recovered,  only  to  die  some 

days  afWrwards  fmm  the  effects  of  a  second  two-and*ii-quartcr  grain  dt>8e 

nf  the  opium  Sidt,     Theje  experiments  certainly  warrant  the  conclusion  of 

Dr.  Bennett  that  atropia  is  physiologically  antagonistic  to  morphia  within  a 

limited  area^  and  that  it  exerts  in  dogs  and  rabbits  a  1  eneficial  influence  in 

optuiii'poi£N.ining.     Dr*  Corona  has  experimentally  reached  €oncliision»  very 

aimihir  to  those  of  IJenoelt  {Lontlon  Afffi.  AVcon/,  1877,  p.  341 ).     What  I 

affinncHl  tn  the  first  editiun  of  this  work,  namely,  that  our  present  knowledge 

of  tlic  physiulogieal  action  of  tlie  two  drugs  renders  anything  like  complete 

latagouiFm  very  improbable,  is  stil]  as  true  as  it  is  obvious. 

T^Hien  the  subject  in  hand  is  looked  at  from  its  clinical  aspect,  the  con- 

clo&ton  of  Dr,  Bennett  is  confirmed.     To  tabulate  and  dif^cusa  the  reported 

tustag  of  opium-  or  belladonna-fHjisoning  in  which  the  oounter-nareotie  baa 

been  uped  would  require  very  many  pages,  and  I  tlierefore  can  only  state  my 

opiDiiai  that  theiMJ  records  es5tabli»h  the  thenqieutic  value  of  atropia  in  o|miui- 

]ioiscinitig;  but  this  does  not  indicate,  much  less  prove,  complete  antagonism 

between  the  two  drugs.      No  one  would  qu*?Htion  the  value  of  alcohol  in  eer- 

tain  iftagess  or  eonditrous  of  opiiim-poisciuing,  and  yet  no  one  would  claim  that 

opium  and  alcohol  are  in  any  sense  antagonistic.     In  opilum-poisoiiinL',  death 

oocum  chiefly  through  fiiilure  of  the  respiration*    Atropia  is  the  only  known 

drug  which  exerts  a  decidtnily  stimulating  effect  upon  the  respiratory  eentrea. 

It  is  evident  that  in  advanced  stages  of  opium-pioisoning  this  proprty  roo* 

dor«  atropia  an  invaluable  remedy.     In  protracted  opium -narcosie  the  eardiao 

and  vasi>-raotor  actions  of  atropia  are  of  service ;  but  it  should  never  be  for* 

gotten  tlmt  tho  main  inftuenee  for  good  is  upon  the  respiratory  centres,'*'  The 


•  In  lltt!  6i|t«riaie»ti  of  Uetibcwli  and  Anorbiich  it  wax  found  tbut  Atropm  |)rut|»c«d  very 
doelilfttl  vfTeLtU  iijK^D  the  cii>:iitrv(ioii  ami  rt)q>'ir»Uua  cur^'os  uf  ilug«  |Kji«uacil  wUt}  o)duiJ)« 
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first  improvement  from  atropia  in  these  cases  is  nsoally  increased  frequency 
of  respiration ;  and  as  the  breathing  becomes  less  embarrassed  the  other 
symptoms  ameliorate,  largely  because  of  the  increased  aeration  of  the  blood. 

The  double  nature  of  profound  opium-narcosis  must  not  he  lost  sight  of: 
the  blood  is  saturated  with  carbonic  acid  almost  to  the  dead-line,  and  mucb 
of  the  unconsciousness,  much  of  the  failing  circulation,  much  even  of  the 
embarrassed  respiration,  is  due  to  the  presence  of  the  gas.  As  soon  as  the 
system  is  in  a  measure  relieved  of  this  load,  it  begins  to  rebound ;  emetics 
act,  consciousness  returns  to  some  extent,  the  circulation  frees  itself,  and  the 
road  leading  towards  health  is  entered  upon.  It  is  a  matter  of  the  gravest 
practical  importance  to  decide  when,  how,  and  in  what  quantities  the  mydri 
atic  should  be  employed.  The  exhibition  of  belladonna  should,  I  think, 
commence  so  soon  as  there  is  decided  failure  of  the  respiration.  The  stomach 
is  so  paralyzed  in  the  narcosis  that  it -is  uncertain  how  fast  absorption  will 
take  place  in  the  viscus ;  and  the  drug  should  always  be  given  hypodermic- 
ally,  in  the  form  of  the  alkaloid  if  possible.  The  first  injection  of  atropia 
should  be  of  such  size  that  it  could  not  possibly  do  harm,  and  one-fortieth 
of  a  grain  is  in  most  instances  a  fair  commencing  dose.  Very  generally 
several  repetitions  of  this  are  necessary,  and  the  delicate  practical  point  is  to 
decide  how  often  these  repetitions  shall  be  indulged  in. 

I  think  that  very  frequently  too  much  atropia  is  given,  and  believe  that 
often  a  great  deal  of  firmness  is  required  in  these  cases  not  to  use  it  too 
freely,  especially  since  reliance  is  generally  placed  upon  the  pupils  as  a  guide. 
They  arc,  however,  a  very  unsafe  guide,  as  is  apparent  when  it  is  remembered 
that  whilst  opium  contracts  them  by  influencing  the  nerve-centres,  atropia 
probably  dilates  them  by  acting  on  the  peripheral  nerves.  It  must  not  be 
forgotten  that  in  doses  of  sufficient  magnitude  atropia  paralyzes  the  nerve- 
trunks,  and  may  thus  increase  the  danger.  A  cardinal  principle  should, 
therefore,  be  to  give  no  more  of  the  mydriatic  than  is  absolutely  necessary. 
One-fortieth  or  one-sixtieth  of  a  grain  may  be  injected  every  fifteen,  twenty, 
or  thirty  minutes,  as  the  urgency  of  the  symptoms  may  demand.  The 
judgment  should  be  formed  from  a  bird's-eye  view  of  the  whole  case,  fresh 
atropia  not  being  given  so  long  as  the  respiration  and  other  symptoms  are 
undergoing  araeliomtion,  but  the  dose  being  renewed  so  soon  as  any  tendency 
to  a  relapse  is  manifested.  Thus,  if  under  the  influence  of  atropia  in  a  case 
the  respirations  had  risen  from  four  to  eight  per  minute,  I  would  not  use  the 
counter-poison  agdin  until  there  was  manifested  a  tendency  for  the  respira- 
tions to  grow  less  frequent,  or  unless  for  a  long  period  there  had  been  no 
improvement. 

Atropia  is  useful  in  other  poisonings  than  that  of  opium.  It  has  been 
especially  commended  as  an  antidote  to  poisonou$  fungi.* 

•  Consult  The  Doctor,  1874;  Brit.  Med.  Journ,,  ii.  1874;  Arch,  Phyefol.  Xormale,  1877, 
p.  831. 
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Am  a  Local  Srdafive, — Locally  and  freely  applied,  belladonna  is  a  acdative ; 

and,  I  believe,  to  gkndular  as  well  as  to  luuseukir  and  nen'ous  tissues.     Id 

this  Wiijf  it  is  ofti»n  very  useful  in  various  local  inflaranjatioim.     In  the  farm 

of  a  pla^r  it  frequently  appears  to  do  good  in  palpitaiiom  of  tlie  heart.    It« 

use  locally  in  spasms  and  neunilgia  has  heeu  eufficicntly  dwelt  on.     In  mia- 

tttu,  or  when  it  is  desired  to  dry  up  the  secretion  of  milk,  its  loi^td  upplica- 

boD  to  the  breast  is  often  very  effiottcious.     Whenever  belladonnti  is  used 

wKsally,  ia  order  to  get  its  good  effects  it  must  be  employed  freely.     At  the 

*Miie  timCt  it  should  bo  remeuihered  that  a  number  of  cases  of  poisoning  by 

Its  ejttcn)nl  use  have  been  reported  (ilfedicai  Timet  and  Gazette^  Nov.  1856 ; 

*^lso  I/ondon  Fkamiaceutical  Journal^  1871).     In  children  it  must  be  used 

With  very  great  caution ;  in  adults,  with  a  reasonable  amount  of  care,  its  ex- 

^nial  use  is  safe,  provided  directloas  be  given  to  have  it  washed  off  so  soon  as 

•**J  affection  of  the  eight  or  dryness  of  the  throat  is  induced. 

Having  myself  no  practical  knowledge  of  diseases  of  the  eye,  Br.  Wm.  F, 
-^orrisj  Clinicid  Professor  of  Piscascs  of  the  Eye  in  the  University  of  Pcnn* 
^Ivania,  at  my  recjuest,  has  prepared  the  following  section : 

The  Um  of  Atropia  in  Bisraneft  nf  tlw  E^e, — ^Piire  atropia,  from  its  slight 

*>mDility  in  water,  is  only  applieable  where  we  desire  a  moderate  effect;  the 

^fiipliate^  however,  can  be  disscdved  in  water  in  any  desired  proportion,  and, 

taerefore,  is  generally  employed.     When  a  fuur-gniin  solution  of  this  salt  is 

Wpped  into  the  conjunctival  sac  of  a  healthy  and  emmetropic  eye,  we  find 

that   iti  iih<jut  fifteen  minutes  tlie  pupil  commences  to  dilate,  and  that  this 

Jilatutiun  rapidly  increases,  till  in  from  twenty-five  to  thirty-five  minutes  it 

ha*  uttaiued  its  majLimum.     The  power  of  accommodation,  and  consequent 

Uility  to  read  fine  print,  does  not  show  any  marked  decrease  till  twenty-five 

liiiut^'shave  elapsed,  when  the  near  point  commences  rapidly  to  recede  from 

the  eye,  antil  in  an  hour  and  a  half  to  an  hour  and  forty  minutes  the  power 

*5i  a^-^coumiodation  is  completely  annulled,  and  only  objects  over  twenty  feet 

uistsmt  from  the  eye,  or  those  pre.senting  practically  parallel  rays,  can  b^ 

Ifaiifitinctly  seen.     On  the  second  day  after  the  application  the  power  of  acoom- 

^HiodutioD  begins  to  return,  and  increases  rapidly  up  to  the  sixth  day,  but  is 

^piBiially  [lot  fully  regained  till  from  ten  to  fourteen  days ;  the  pnpil  remains 

With  but  little  change  till  the  third  day,  when  it  rapidly  contracts,  hut  has  not 

KXmy  regained  its  normal  state  till  eleven  or  twelve  days  have  cliipsed.*  The 
l»jcirimic  action  of  the  drug  b  far  more  marked  from  a  moderately  strong 
pi^oa  applied  to  tlie  conjunctiva  than  from  its  internal  use,  even  when  it 
**  l>©cn  pushed  to  the  production  of  symptoms  of  poisoning.  Thus  applied, 
'*trtjj  on  the  intraocular  nerves  and  ganglia ;  and  it  hiis  been  proved  by 
-oAs  juid  Bonders  that  when  the  afjueous  humor  of  riu  animal  is  drawn  off 


■Mbii 
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"or  lituore  dctaikvi  difcasfioD  of  tbU  subject,  eee  Dni\drr§*»  Anomatitt  o/  R€/r9€Hom 
-^  *T<:timinodatittHf  p.  584,  New  Sydeabiun  Society,  1884. 
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and  collected  after  its  application,  it  contains  a  sufficient  amount  of  the  drug  to 
cause  dilatation  of  the  eye  of  another  animal  when  applied  to  it.  These  experi- 
ments have  been  abundantly  confirmed  by  later  observers,  and  the  rapidity 
of  its  action  appears  to  depend  on  the  thickness  of  the  cornea  and  the  age 
of  the  subject  selected  for  the  experiment.  It  will  be  apparent  from  the 
foregoing  statements  that  the  use  of  a  strong  solution  of  atropia  is  not  to  be 
undertaken  without  due  consideration,  inasmuch  as  it  is  likely  to  debar  the 
patient  from  any  satisfactory  use  of  the  eyes  for  a  period  of  from  five  to  ten 
days.  It  is,  however,  invaluable,  from  its  annihilation  of  the  accommodation, 
where  we  wish  to  determine  with  accuracy  the  reiraction  of  the  eye,  and  is 
daily  used  for  this  purpose  in  cases  of  hypermetropia  where  the  patients  find  it 
im])08sible  to  relax  their  accommodation,  in  astigmatism  where  it  is  necessary 
to  determine  the  exact  difference  between  the  two  principal  meridians  of  the 
cornea,  and  in  the  rare  cases  of  myopia  associated  with  spasm  of  the  ciliary 
muscle.  To  obtain  this  complete  paralysis  of  the  accommodation,  a  few 
drops  of  a  four-grain  solution  should  be  dropped  in  the  eye,  and  this  repeated 
after  an  interval  of  five  minutes.  Tlie  patient  will  be  ready  for  examination 
one  and  a  half  hours  subsequently.  In  the  vast  majority  of  crises  it  is  entirely 
unnecessary  to  dilate  the  pupil  to  obtain  a  satisfactory  view  of  the  ftindus 
with  the  ophthalmoscope ;  but  where  this  becomes  necessary  we  can  often  use 
with  advantage  a  solution  of  one-twentieth  grain  in  an  ounce  of  water ;  a 
drop  or  two  of  this  will  dilate  the  pupil,  without,  however,  rendering  it  abso- 
lutely immovable,  and  with  scarcely  any  interference  with  the  accommodation ; 
on  the  next  day  the  pupil  is  much  smaller,  and  on  the  third  day  no  trace  of 
its  action  remains.  In  cases  of  suspected  cataract  the  pupil  should  always  be 
dilated  ;  otherwise  we  may  readily  fail  to  discover  the  lesion,  which  frequently 
first  manifests  itself  in  a  few  faint  strisB  shooting  out  from  the  periphery  of 
the  lens.  Moreover,  it  affords  us  a  valuable  prognostic  point  as  to  the 
probable  success  of  any  operation  where  the  cataract  is  ripe ;  for  where  the 
iris  fails  to  dilate  ad  maximum,  we  may  be  sure  that  it  is  more  prone  to  take 
on  inflammatory  action,  and  more  liable  to  be  pressed  on  by  any  cortical  matter 
which  may  remain  behind  in  the  eye.  Daily  experience  shows  that  after  the 
evacuation  of  the  aqueous  humor  in  the  operation  for  cataract,  the  iris  will 
contract  in  spite  of  any  previous  use  of  atropia ;  but  as  soon  as  by  the  closing 
of  the  wound  the  humor  reaccumulates  and  the  anterior  chamber  is  re-estab- 
lished, the  atropia  resumes  its  sway.  It  is  most  useful  in  all  inflammations 
of  the  cornea.  In  phlyctenular  keratitis,  by  its  local  anscsthetic  action  on  the 
branches  of  the  trigeminus,  it  diminishes  the  photophobia  and  blepharospasm, 
and  seems  to  mitigate  the  intensity  of  the  inflammation  by  its  influence  in 
contracting  the  ciliary  vessels,  thus  diminishing  the  supply  of  nutritive  ma- 
terial carried  to  the  cornea.  Where  an  ulcer  has  perforated  the  central  region 
of  the  cornea,  and  a  prolapse  of  the  iris  has  ensued,  the  energetic  use  of 
atropia  often  enables  the  radiating  fibres  of  the  iris  to  detach  it  from  the 
cornea  as  soon  as  the  opening  has  been  plugged  by  lymph,  and  the  anterior 
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fbfT  restored^  tiius  preventing  tlie  formation  of  anterior  synechiso.  Mao- 
keuxic  long  ago  called  attention  to  the  '*  liealing  and  anodyne**  efftxit  of 
atfojiui  in  aloers  of  the  cornea  occurririi;  in  the  ophthalmia  of  new-born 
childrun. — n  fact  since  universally  recoi^iiizcd,  and  which  holds  good  c^iually  in 
tbe  ulwrs  resulting  from  other  forms  of  purulent  conjunctivitia.  It  is  held  by 
many  writers  that  part  at  least  of  this  beneficial  action  ia  to  be  ascribed  to  ita 
dinjinatioti  of  intraocular  tension.*  In  cases  of  iritis  a  Btrong  suluti«L)n  ot 
•tropia  should  at  the  outset  he  applied  repeatedly  nt  short  intervals  until  we 
h»ve  obtained  a  fiill  dilatation  of  the  pupil,  and  substequently  sufficiently 
"ft«  to  maintain  the  iris  in  this  condition.  We  thns  place  the  uifiamed 
U»ue  at  re»t,  diminish  its  blood-^ipply,  and  prevent  the  formation  of  poste- 
nor  STnechiac,  which  constitute  so  frcqncnt  a  caiise  of  the  recurrence  of  thia 
dis*»a»c by  their  meehanically-irritating  effect:  putting  a  strain  on  the  irin  in 
itscTery  motion,  hindering  that  variation  in  the  diameter  of  the  pujal  which 
^(irmallT  takes  place  with  every  change  of  convergence  and  with  every  varia- 
*^on  of  the  intensity  of  light.  Bloreover,  extensive  synechire  where  the  iris 
*s  pbatered  down  to  the  anterior  capsule  by  lar^je  patches  of  lymph  tend  to 
produce  cataract,  by  interfering  with  the  nutrition  of  t!ie  lens.  Where  the 
*y»?chiie  are  narrow  and  tongue-fihaped,  they  may  often  be  torn  through  by 
*^  >etion,  even  afV^r  the  lapste  of  years. 

•^Iropia  acts  more  powerfully  in  iritis  after  the  abstraction  of  blood^f  and 
"*^ioiially,  where  there  is  much  exudation,  falls  to  produce  iU  effect  till 
^*^  the  constitutional  effect  of  mercury  has  been  obtained.  In  smne  indi- 
rjuiiabi  the  instillation  of  a  strong  solution  of  atropia,  by  its  rapid  passage 
iflrtiug^i  file  tear-passages  into  the  nOvSe  and  throat,  produces  symptnms  of 
"'pit  bclbdonna-poiwning, — viz.,  flushed  face,  rapid  pulse,  dryness  of  the 
""^t,  slight  dysphagia ;  but  this  may  usually  be  diminiMhed  or  prevented 

pw^ling  the  tlmmt  with  water,  by  compressing  the  canaliculi,  or  by  cvert- 
'S  the  lower  punctum  lachrynianim.  In  some  individuals  it  produces  a 
^^otisly- Irritant  action  on  the  conjunctiva,  known  as  atropine  conjunctivitis; 

*s  sometimes  rjuit-e  severe,  calling  furth  dmost  ei-yslpelatous  symptoms, 


^%iftl  fttroptct  dimltiifibei  intrttocular  prcMuro  haelnoeTi  asserted  bj  Gmefe,  Cocpiai.Bnd 

^^y  jf^orid  authorUicv ;  und  &  r(»feronce  to  any  mAniinl  of  diwii?«59  of  the  eye  will  fhow 

'*'  >t.    Ik  ||,q  accepted  doctrine  iprith  moat  clinkal  ofaBervcrfl  of  the  prciunt  day.     Oiber 

^^fat.^  tiitbnriiiea,  each  ils  Dondent  aud  Slellwuf^p  doubt  it?  ability  to  produco  nny  such 

Cfrt»fnly  it  fail?  to  reduce  intraoculor  prcFBure  in  ciww  of  glaucomii*     Numeroui 

'!*••  to  decide  the  question  by  physiofogical  experinieut  bare  been  rnadc  by  Henscn 

*»lpki'rf»  We^er»  Adamiuk,  Grunbft^i?n»  Dor,  <?to.     Th<*  reitilta  vary,  however, eon- 

ff^^ljlj,  ainonsr  thcmielTCf.     Tbof»e  with  the  manomrtcr  nrc  opm  to  tbe  oltjpction  that 

*'U  t  fij)g  „p(j^  tbe  eyeball  for  its  introduction  quite  changes  the  conditions  of  intra- 

I^PfMnfu  nnd  eircfilation,  and  that  rery  alight  inovemeut  of  the  loftrument  or  eye* 

"•'"ahdMes   the   rctulta ;   while  thono  with  the  tenometer   arc  nlflo  unnati? factory, 

'^^    a«  w«  have  yet  failed  to  obtain  any  reliable  Instrtiment  for  measuring  intm- 

•**'kni»le,  #>rW*i#e»  nf  the  Eyr,  p.  63T,  London,  1S54.     Graefe,  Arekie  fUr  Ophtkai- 


■  *  v«L  li.  port  2,  p*  20V  (nutc)* 
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at  other  times  bringing  out  a  crop  of  granuladons.  This  is  owing  to  idiosyn- 
crasy, and  will  then  happen  with  perfectly  neutral  solutions.  It  should  in 
such  cases  be  discontinued,  and  the  conjunctivitis  which  it  has  called  forth 
combated  by  weak  solutions  of  alum  and  sulphate  of  zinc  or  other  mild 
astringent.  We  find,  too,  in  some  cases  of  iritis,  especially  those  occurring 
in  rheumatic  patients  with  posterior  synechias  due  to  repeated  previous  at- 
tacks, that  we  not  only  fail  to  dilate  the  pupil,  but  that  atropia  acts  as  an 
irritant  to  the  eye.  We  are  then  obliged  to  give  up  its  use,  and  resort  to  the 
application  of  dry  warmth  and  appropriate  constitutional  remedies.  Atropia 
will  occasionally,  in  cases  of  chronic  glaucoma,  precipitate  an  acute  attack, 
and  is,  therefore,  to  be  used  with  due  consideration  in  this  disease.'*' 

A  great  deal  has  been  written  about  the  value  of  belladonna  as  a  prophy- 
lactic in  scarlatina^  and  authorities  differ  very  much.  For  a  discussion  of 
the  subject  I  must  refer  the  reader  to  the  treatises  of  Dr.  Geo.  B.  Wood,  of 
Dr.  Stills,  of  Dr.  Waring,  etc.  I  have  never  had  a  decisive  opportunity  of 
testing  the  matter,  but  have  no  faith  in  the  efficacy  of  the  remedy.  It  ought 
to  be  tried  further,  however.  The  plan  practiced  has  been  to  dissolve  two 
grains  of  the  extract  in  a  fiuidounce  of  water,  and  give  two  drops  daily  to  a 
child  a  year  old,  adding  one  drop  for  every  year  in  older  children  up  to  twelve 
years. 

Toxicology. — Sufficient  has  already  been  said  about  the  general  symp- 
toms of  belladonna-poisoning.  Those  which  are  characteristic  are  the  dry- 
ness of  the  throat,  the  increased  frequency  of  breathing,  the  dilated  pupils, 
the  red  efflorescence  on  the  skin,  the  rapid  pulse,  the  active  talkative  delirium, 
sometimes  convulsions,  all  ending  in  abolition  of  function,  as  shown  by  stu- 
por, rapid  feeble  pulse,  cold  extremities,  and  paralysis.  If  the  urine  of  a 
patient  suffering  from  belladonna-poisoning  be  dropped  into  the  eye  of  the 
cat  or  rabbit,  it  will  dilate  the  pupil ;  and  the  diagnostician  may  avail  him- 
self of  this  test  in  any  doubtful  case.  Dr.  Morel  (^Annates  de  la  SocUU  de 
Medecuie  de  Gand,  1873)  calls  attention  to  a  sort  of  laryngitis  produced 
by  poisonous  doses  of  belladonna,  and  characterized  by  pain  in  the  larynx, 
roughness  of  voice,  and  the  expectoration  of  minute,  pearly,  tough  pellets. 
It  was  present  in  the  advanced  stages  of  two  cases  of  poisoning  under  his  care. 

The  minimum  fatal  doses  of  the  preparations  of  belladonna  are  scarcely 
known.  An  enema  representing  eighty  grains  of  the  root  has  produced  death 
in  five  hours  (^Casper's  Woclienschri/t,  Feb.  1845)  ;  but,  on  the  other  hand, 
recovery  has  occurred  after  the  ingestion  of  three  drachms  of  the  extract 
(Taylor's  Principles  and  Practice  of  MedicalJurispmdence,  London,  1873, 
p.  432).  A  tenth,  or  even  a  twentieth,  of  a  grain  of  atropia  will  often  pro- 
duce alarming  symptoms  ;  yet  Dr.  Chambers  reports  {Lancet^  1864)  recovery 

•  Oruefc,  Archie  J'Ur  Ophthntmufuyie,  vol.  xiv.  2,  117.  H.  Dcrbjr,  Traits.  Amer,  Opktkul 
Soc.,  p   .^5,  1868.     Wells,  Vitem^canf  the  Kife,  p.  517  (2d  Amer.  oil.). 
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in  A  cKUd  four  years  old  who  had  taken  about  two  teaspoon fuls  of  a  solution 
eomtsiiiiing  a  grain  of  the  alkidoid  in  half  nn  ounce. 

Ailer  death  from  belladurinay  no  charuvtenHtic  Ifisiofis  are  to  be  fc>UTid, 

In  the  treatment  of  bolladunna-p{>isoriing,  the  first  indication  k  to  prevent 
the  abeorptloD  of  anj  more  of  the  poison.  For  this  pnrpo&e  emetics  oh  the 
slomaeh-pttmp  should  be  used.  Tlie  same  difficuhies  are  to  be  met  and  the 
fluno  measures  adopted  as  in  upiiiut-nLUx-u.>^i.s  ;  itnd,  aM>  in  «>piiiin'pui8cmin;L;  it  '\^ 
well  to  exhibit  tannic  ucid  freely,  bee^iuse  it  forms  with  the  alkaloids  sfdts 
vhich  are  soluble  witli  difficulty^  so  should  vegetable  astringents  be  *;iven 
when  mn  orerdose  of  belladonna  has  been  ingested.  After  the  stomaeh  biia 
bocti  eracuatedf  symptoms  must  be  met  as  tliey  ari^e.  During  the  iii'^t  leb- 
rilc  stage  I  would  not  hesitate  to  use  cold  bathings;  and  the  raodentte  use 
of  tartar  emetic,  or  other  sedative,  is  perhaps  justifiable.  The  value  of  opium 
in  belladonna-poisoning  has  not,  T  think,  been  detenuined,  and  its  use  should 
only  be  tentative,  although  gixid  is  to  be  expected  frt^m  its  judicious  employ- 
ment.  In  poisoning  by  a  mj^driatic,  in  order  to  keep  up  the  respiration  and 
the  cirnilatloti  during  the  stage  of  failure  of  ftineti<m  the  same  meastirea 
rfinuld  be  employed  as  in  opium-poi.soniiig.  External  stiumlation  by  heat 
and  by  mustanl,  flsigellations,  etc.,  artilieial  respimti<>n,  and  especially  the  use 
of  the  ttlternute  cold  and  but  douche,  should  nil  be  pnictioed  as  necassary, 
Phjaostigma  and  jaborandi  appear  to  be  somewhat  antagonistic  to  atropia 
within  certain  limits,  and  jaboraodi  hns  been  used  io  atropia-poisoninj; 
{Lti/ieetj  1876j  i-,  p,  34*]),  As  this  subject  ctin  best  be  elucidated  after 
the  discuasioD  of  the  action  of  the  respective  drugs,  the  reader  is  referred  for 
fiiriher  ioformatioo  to  the  articles  upon  Calabar  bean  and  jabonitidi;  After 
to(xie  doses  of  belladonna,  there  is  vury  generally  complete  retention  of  urine  j 
•fid  as  this  secretion  cootaitts  the  greater  part  of  the  ingested  poison,  and 
■i  reabsorption  in  the  bladder  is  at  lesist  conceivable^  the  catheter  should  be 
vaed  early. 

Admiki  ST  RATION. — Belladonna  is  never  used  internally  in  subatanoe.  All 
the  preparations  of  the  U.  S.  lliarmacopeoia  except  two  (designated  below) 
are  made  from  the  leaves.  They  are  the  tincture  (  Ttnctura  Beiiadonnx — 1 
to  $-66,  U.S.),  dose,  ten  to  thirty  drops;  the  alcoholic  extract  {^Extractum 
BeUadonnm  AlcohoUcum,  U.S.),  dose,  one-eighth  to  onehalf  a  grain;  the 
flmd  eaciracl  of  the  root  {Extractum  Belladonnm  Flmdum^  U.8.),  dose, 
one  to  two  minims;  and  i\\e  plaster  ( Emplaittrum  Belliulonnm)^  which  rcp- 
r(*cntj«  in  Htrength  its  weight  of  helkdonna  root.  The  aU/ract  (Altstractitm 
Btlhulonnm^  U.  S,)  represents  twice  itJ!  weight  of  root,  dose,  one  grain.  The 
ftilphftte  of  atropine  {Atropiiux  Sulphuf.  U.S.)  ^  most  commonly  used,  on 
account  of  its  aolubility  in  water.  One-sixtieth  of  a  grain  of  atrupia  or  lU 
ialt^  given  hypodermicidly,  will  generally  produce  s^light  dryness  of  the  throat 
or  other  indications  of  its  constitutional  action.  Where  rapidity  of  action 
U  required,  this  is  the  best  method  of  admruiiitcring  belladonna. 

HjftirQhromate  of  Homatropine, — Homatropine  ts  an  alkaloid  artificially 
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produced  from  atropia,  the  bydrobromate  of  which  is  preferred  for  practical 
use  OD  accouDt  of  its  being  stable  and  not  hygroscopic.  It  is  said  to  pro- 
duce, when  taken  internally,  symptoms  similar  to  those  caused  by  atropia, 
except  that  it  slows  the  pulse, — an  qhservation  which  needs  confirmation. 
Dr.  Wm.  Macintosh  (  Unpublished  Inaug.  Diss,^  University  of  Pennsylvania, 
1883)  has  found  that,  like  atropia,  it  causes  in  the  frog  first  paralysis  with 
abolition  of  reflex  action,  followed,  if  the  dose  has  not  been  too  large,  by 
tetanus :  in  the  first  period  the  conducting  power  of  the  motor  nerves  was 
much  depressed :  tying  an  artery  was  found  to  prevent  the  development  of 
paralysis  in  the  protected  leg :  the  pneumogastrics  were  peripherally  paralyzed. 
If  a  solution  of  the  alkaloid  (gr.  iv-f  5i)  be  put  in  the  eye,  the  pupil  usually 
begins  to  dilate  in  fifteen  minutes,  and  the  efiect  passes  off  in  as  many  hours. 
As  a  paralyzer  of  accommodation  the  salt  is  too  feeble  for  advantageous  use ; 
but  when  it  is  desired  merely  to  examine  the  fundus  oculi,  the  fugaciousnesd 
of  its  action  makes  it  a  valuable  mydriatic. 

STEAMONII  FOLIA-STEAMONIUM  LEAVES.   U.S. 
STEAMONII  SEMEN-STEAMONITJM  SEED.   U.S. 

The  leaves  and  seeds  respectively  of  the  Datura  Stramonium,  or  James- 
town Weed,  a  coarse,  bushy,  annual  herb,  three  or  four  feet  high,  growing  in 
waste  places  both  in  this  country  and  in  Great  Britain,  and  readily  distin- 
guished by  its  large,  funnel-shaped,  whitish,  fetid  flowers,  and  its  quadrivalve 
spinescent  capsules.  The  leaves  are  large,  smooth,  ovate,  irregularly  sinuate, 
with  large  acute  teeth.  The  seeds  are  small,  brownish-black,  reniform,  with 
a  feebly-bitterish  narcotic  taste.  The  active  principle  v^  an  alkaloid  dis- 
covered by  Geiger  and  Hesse,  and  named  Daturine,  but  which,  according 
to  Ladenburg,  is  a  mixture  of  atropine  and  hyoscyamine. 

Physiological  Action. — The  physiological  evidence  as  to  the  identity 
of  daturia  and  atropia  is  in  strict  accord  with  the  chemical  proof.  The 
symptoms  of  poisoning  by  stramonium  differ  in  no  respect  from  those  of 
belladonna-poisoning,  although  Laurent  {^De  V Hyosa/amine  et  de  la  Daturine, 
Th^se,  Paris,  p.  22,  1870)  asserts  that  irregularity  of  the  heart's  action  is 
more  marked  under  the  influence  of  stramonium.  The  same  accelerated 
pulse,  the  same  elevation  of  temperature,  the  same  wild  delirium,  the  same 
increased  frequency  of  respiration,  the  same  widely-dilated  pupils,  the  sauic 
red  efflorescence  on  the  skin,  the  same  restlessness  or  convulsions,  occur  in 
both  cases,  and,  when  the  dose  has  been  sufficiently  large,  end  alike  in  abo- 
lition of  the  functions  of  circulation,  respiration,  and  innervation :  stupor, 
general  paralysis,  weak,  rapid,  thready  pulse,  threatened  asphyxia,  consti- 
tuting the  phenomena  of  the  closing  scene  in  poisoning  from  either  narcotic 

The  most  careful  minute  investigation  of  the  physiological  action  of  daturia 
which  I  have  met  with  is  that  of  Charles  Laurent,  already  quoted.  In  his 
experiments  that  observer  found  that  under  the  microscope  the  capillaries 
of  the  frog's  web  could  be  seen  to  contract  after  the  application  of  daturia, 
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eireD  vihcn  tlic  ncires  of  the  limb  had  been  previously  severed,  and  after  the 
h^*|MKlermte  iujectron  of  the  alkaloid ;  that  the  pulse-rate  and  arterial  tension 
wer«  kith  augmetJtetJ  by  smalt  dost^i  uf  thti  poisun,  but  tluit  by  large  doscfl 
tlie  art«ria]  tension  Wiuj  diminished,  although  the  pulse  was  still  increased  in 
lriM]ucncy ;  that  when  the  heart  was  completely  separated  froiu  all  connection 
with  the  wnrnd  nerroua  ByiStem,  daturia  reduced  the  uuniber  of  its  beats ; 
timt  resptmtiun  is  aoeelerated  by  the  alkaloid,  even  after  section  of  the 
poemnogastriL-s ;  that  by  moderate  doses  of  the  alkaloid  the  conducting 
|iower  neither  of  the  sensory  nor  of  the  motor  nerves  i^  destroyed;  that  the 
muscQlar  eontraetility  is  not  affected ;  that  small  doses  increase,  large  ones 
diiniDtsh,  iutesUual  peristalsis.  Klaborate  discussion  of  these  facts  seems 
otiDoocssary.  It  is  seemingly  demonstrated,  from  both  a  chemical  and  a 
phrsiulogical  point  of  view,  that  daturia  and  cUropia  are  identiaiL 

Th  ErtAPEUTlcs. — Stramonium  may  be  used  to  meet  precisely  the  same 
indications  as  belladonna.  It  has  boon  especially  employed  in  spaHmodio 
asfhma^  chiefly  in  the  form  of  cigarettes  made  by  rolling  up  the  dried  leaves. 
These  are  often  very  efficient  when  there  is  no  organic  disease ;  but  theb 
use  t«<iuire8  some  caution,  as  very  alarming  symptoms,  if  not  fatal  results, 
luiTC  been  produced  by  them.  In  the  form  of  cataplasms,  stramonium  leaves 
mee  often  applied  with  advantage  to  painful  local  inJiammaUonSj  inJiaTned 
JUmorrhoidgj  etc. 

Adwikistration. — The  officinal  preparations  of  stnimonium  are  all  made 
fri>tu  the  6e*!ds.  They  are  the  rxtract  (^Exfntrfum  Stfitmonii\  U.S.),  dose, 
ooe-fottrth  lo  one-half  a  grain  ;  the  tinchtm  {Ttnvtum  Stramonii — 1  to  10, 
U. S.)t  dose,  ten  to  twenty  minims;  and  ihejfuid  rxfntct  (Exlractum  Stt'ti- 
moini  Flmdum^  U.  S.),  dnsi',  one  to  two  minims. 

ToXICOLOOr. — Accidental  poisoning,  espocially  of  children,  by  t-tnuiio- 
oiutn,  Ln  very  common*  In  nil  points,  a.n  regard.^  both  symptoms  and  treat- 
suetit,  strnmonium-  and  belladonna-poisoning  are  alike. 

HY080YAMI  FOLIA-HYOSOYAMUS  LEAVES.  U.S. 
HjCMcyaiuus  niger  is  a  ooarse  herbaeeous  biennial,  indigenous  in  England, 
ADd  naturalized  in  the  Northern  United  Stales.  The  leaves,  which  aloUA 
mfe  officinal,  are  large,  oblong-ovnte,  deeply  sinuared,  and  very  hairy.  In 
18!2l  Poscbier  aououneed  the  existence  of  an  alkaloid  in  hyoscyamus,  but 
il  was  not  until  1833  that  Geiger  and  H«'sse  succeeded  in  obtiiining  it  pure. 
Aocordtng  to  Geiger^  when  slowly  crystallized,  lltjtutcytunia  occurs  in  trans- 
pttfont  needles,  and  io  star-.Hhaped  or  bushy  ciusters  of  crystals*  According 
ta  the  recent  ret*earclics  of  Ladenburir»  li}Oi!^cyamuH  contains  two  alkaloids : 
onm  is  crystaUizabk%  b:is  the  ^^ame  ehemieul  formula  as  atropine,  !tad  cun- 
sttioles  the  cri/»t<illn*e  ht/oxe^ttmiHC  of  commerce,  and  its  sulphate  is  the 
Jiiff4M:^ammst  Stdphan  of  the  U.S.  Pharmacopoeia;  the  other  is  umorphous, 
COdMiitutcs  the  amorphous  htfoicy amine  of  commerce,  and^  although  having 


^^^ 
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the  same  chemical  formula  as  h joscjamine,  is  diverse  from  it ;  to  it  Laden- 
burg  gives  the  name  of  hyoscine. 

Physiological  Action. — Hjoscjamia  has  a  very  similar,  if  not  iden- 
tical, action  with  atropia.  Schroff'*'  asserts  that  it  is  decidedly  more  powerful 
than  atropia,  so  far  at  least  as  concerns  its  local  action  on  the  pupiL  On 
the  other  hand,  Lemattre  (^Archives  GiniraleSj  1865)  has  found  atropia 
much  the  more  active  of  the  two.  It  is,  however,  scarcely  doubtful  that  the 
latter  observer  had  an  impure  hyo&cyamia,  and  it  seems  to  me  that  it  cannot 
be  at  present  considered  as  determined  that  there  is  any  marked  difference  in 
the  mydriatic  activity  of  the  two  drugs.  Both  Schroff  and  Dullenberg  have 
noticed  in  man,  as  the  result  of  the  ingestion  of  hyoscyamus,  dryness  of  the 
throat  and  mouth,  brief  sinking  of  the  pulse-rate,  followed  by  increased  fre- 
quency, mydriasis,  giddiness,  muscular  weakness,  and  insecurity  of  gait.  The 
experiments  of  Schroff,  of  Laurent,  and  especially  of  Harley  (  The  Old  Vege- 
table Neurotics),  indicate  that  hyoscyamus  is  much  more  of  a  hypnotic  than 
is  belladonna.  Yet  Barley's  recorded  observations  would  seem  to  show  that, 
in  some  individuals,  hyoscyamus  induces  insomnia.  According  to  Harley, 
the  primary  sinking  of  the  pulse  is  much  more  marked  afler  hyoscyamus 
than  after  its  sister-narcotic.  Laurent  (i>e  Vlfyoscyamine  et  dela  DaturiM, 
p.  15)  affirms  that  the  delirium  caused  by  hyoscyamus  is  calm,  whilst  that 
by  atropia  is  furious  ;  but  on  page  19  of  his  book  is  recorded  a  case  of  hen- 
bane-poisoning in  which  the  delirium  was  "  furious."  Schroff  (  Wochenhlatt 
der  Zeitscknfl  der  GeselUch.  der  Aerzte  zu  Wien,  1865)  asserted  that  pneu- 
monia is  a  constant  and  even  characteristic  lesion  of  hyoscyamus-poisonmg 
in  the  rabbit ;  but  Lemattre  (loc,  cit.)  has  never  seen  more  than  little  scat- 
tered points  of  hyperasmia ;  and  in  Laurent's  experience  even  these  have 
always  been  absent. 

In  the  elaborate  research  of  Laurent  it  was  found  that  the  capillaries  of 
the  frog's  web  contracted  afler  the  local  application  of  hyoscyamia,  even 
when  the  nerves  had  been  previously  severed,  and  also  afler  the  hypodermic 
use  of  the  poison ;  that  small  doses  augmented  both  the  pulse-rate  and  the 
arterial  tension,  whilst  large  doses  increased  the  former  and  diminished  the 
latter ;  that  the  direct  application  of  the  alkaloid  to  the  heart  produced  a 
rapid  diminution  of  the  number  of  its  beats ;  that  moderate  doses  increased 
the  rapidity  of  respiration  even  aflor  section  of  the  pneumogastrics ;  that  upon 
the  nervous  system,  the  muscles,  and  the  intestines,  the  action  of  hyoscyamia 
was  the  same  as  that  of  daturia.  The  more  important  of  these  conclusions 
were  also  experimentally  arrived  at  by  Heilman  (^Beitrdge  zur  Kenntniss  der 
j)hysiol.  Wirkungen  des  Hyoscgamins,  etc.,  Jena,  1873).  Dr.  R.  Gnauck 
i'ound  (  Verhandl.  d,  Phydolog,  Geselhch.  zu  Berlin ,  Aug.  1881)  thjit  hyos- 
cyamine  agrees  with  atropia  in  its  action  upon  the  vagus  and  heart-muscle, 
but  is  less  powerful  and  persistent  in  its  influence,  and  also  acts  as  a  powel^ 

*  Quoted  by  HusemaDo,  Die  PJlatutrntatoffe,  p.  i74» 
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All  Bopori6c :  It  farther  appeared  espcciallj  to  dilate  tlie  intemd  abdouuoal 
▼rwnffli 

Tbe  dboovcty  of  Ladeixbur^  shows  that  phjaiological  studies  should  be 

^kiadc  wttli  the  isolated  alkaluidM,     Dr.  J.  (..  Shaw  (Jonrn,  JVen?,  and  Ment 

^1^^,  ¥11   p.  27)  has  recently  partially  studied  cryst^ilHzed  and  presumably 

^^Bve  hjo^cjaiuia^  and  fouud  that  it  affects  tlic  system  of  voluotary  uioveiijeDt 

mnd  the  circulation,  iiieluding  the  heart,  and  the  vaso-motor  gyisteiu  exactly 

ma  alropia  does.     In  a  single  experiment  the  respiration  did  not  seem  to  he 

aflecled  fu$  by  atropia;  but  this  is  cotitnt dieted  by  results  arrived  at  by  pre- 

Kious  experimenters,  and  needs  confirmadon.  Upon  man  DnShaw  belie veSj 
9  do  many  alicnistja^  that  byo&cyamia  acts  as  a  soporific.  He  alsij  atMei  that 
ii  is  lew  powerful  m  a  mydriatic  than  atropia,  and  diminishes  the  rei^piratory 
rale.     It  must  be  remembered  that  these  studies  have  been  made  upon 

Klanatics;  before  the  conciusions  can  be  accepted  as  establinhcd,  much  more 
eUborate  experimental  rescarclies  are  oecefisary,  aUo  studies  upon  normal 
individuals,  and  especially  contracting  studies  made  with  atropia  and  byos* 
cyamta  uf^oo  mauiaes ;  by  the  use  of  alternate  doses  upon  the  same  indi* 
fidual  any  diflference  of  action  of  the  two  drugs  could  readily  be  detected. 
It  should  also  be  remembered  that  in  bis  studies  upon  normal  men  Dr 
[Riehtcr  noted  no  tendency  to  sleep  (Neuroloffische  Centralb.,  r.  U'J4).  Ac- 
cording to  Dn  U*  Gnauck  (^CeniralO.  Med,  Wiasem.^  1S81,  p*  801  }j  hyoncitte 
is  ten  times  as  active  as  hyoscyamine,  has  a  very  powerful  iufluence  in  pro- 
I  ducing  sleep,  and  reduces  the  pulse-rate ;  mydriasis  is  sometime^^  hut  not 
ftlways,  produced.  If  these  observations  are  correct,  byoseine  must  act  very 
.differently  from  atropine,  and  it  becomes  a  question  for  study  how  fur  effeotn 
hitherto  obuined  from  hyoseyamine  have  been  due  to  coherent  hyosetne, 
hydriodate  of  hyoscine  is  cryslallizable,  and  may  be  selected  for  use. 
ftuck  gives  the  maximum  doge  of  hyoseyamine  as  0.02  grm. ;  of  byoseiiid 
as  0.002  grm.     Like  atropia^  hyoscyamia  is  eliminated  by  the  urine. 

TuERAPKUTics. — Hyoscyamus  may  be  used  to  fulfil  any  of  the  indica- 
tions for  which  belladonna  is  employed.  Clinical  experience  appears  in  a 
measure  to  bear  out  the  assertions  of  various  authorities  as  to  the  superiority 
of  byoi^cyamui*  as  a  hypnotic.  It  has  been  much  employed  by  alienists  in 
various  forms  of  delirious  insanity  (  Weit  Ridh^  Lim,  As^l,  Med,  litporU^ 
Y, ;  Lotuhn  PrcLciitwuer^  xvil  p.  17 ;  xx.  p.  85;  Lancet^  1871*,  ii. ;  ^f^ 
ehive*  o/  Med,f  1880).  Many  of  them  claim  that  hyoscyamia  has  a  very 
especial  calmative  cfieet.  The  diagnosis  and  treatment  of  the  poisoning  are 
identical  with  those  of  belladonna. 

The  preparations  are  tlie  alcoholic  extract  {EjUracturn  Ilt/oseyamt  Alco^ 

holictwi^  U.  S.,— dried  leaves ),  doso^  one  to  three  grains^  and  the  tiuctnrt 

{Titictura  H^oicyami — dried  leaves  1    to  C,G$,  U.S.),  do«e,  half  a  fluid- 

I  dmchm  to  two  fluidrachms.    Commercial  hi/oicyamia  was  formerly  very  im- 

[ptirer  and  a  i^rain  has  been  given  with  impunity;  but  one^fortieCh  of  a  gr»io 

'  the  pure  alkaloid  has  produced  violent  poisoning  ILancei^  1879|  i.  474)* 
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The  term  Ansuthetics  is  here  employed  as  the  name  of  a  group  of  volatilt 
substances,  whose  vapor  has  the  power  of  producing  loss  of  consciousness, 
preceded  by  or  accompanied  with  loss  of  sensibility  and  diminished  muscular 
action.  The  medicinal  properties  of  these  substances  are  largely  due  to  their 
volatility,  by  virtue  of  which  they  are  very  rapidly  absorbed  and  almost  as 
rapidly  eliminated  by  the  mucous  membrane  of  the  lungs.  As  a  consequence 
of  this,  their  action  is  very  easily  controlled.  That  they  are  taken  into  the 
blood,  and  thereby  reach  all  portions  of  the  system,  has  been  abundantly 
proven  by  recent  investigations.* 

The  action  of  the  anadsthetics  certainly  is  upon  the  nerve-centres.  Thus, 
Bernard  has  shown  (loc,  cit.)  that  a  ligature  so  placed  as  to  cut  off  all  circula- 
tion from  the  posterior  part  of  the  frog  does  not  prevent  the  production  of 
abolition  of  sensation,  voluntary  motion,  and  reflex  action  in  the  hind  legs 
when  an  anaesthetic  is  injected  into  the  anterior  part  of  the  body. 

Many  of  the  theories  which  have  been  suggested  to  explain  the  production 
of  anoBsthesia  are  so  groundless  that  it  seems  unnecessary  to  discuss  them 
here.  All  that  are  worthy  of  consideration  may,  I  think,  be  arranged  in 
four  groups,  as  follows :  1st,  those  which  assert  that  the  symptoms  are  pro- 
duced by  a  partial  arrest  of  oxidation ;  2d,  those  which  look  upon  anaes- 
thesia as  due  to  precedent  physical  changes  in  the  blood ;  3d,  those  which 
assert  that  anaesthesia,  like  sleep,  is  due  to  cerebral  anaemia;  4th,  those 
which  teach  that  the  various  agents  employed  act  directly  upon  the  various 
organs  and  tissues  concerned, — including  in  this  group  the  recently-pro- 
pounded theory  of  Bernard  that  anaesthesia  is  produced  by  a  semi-coagulation 
of  the  nervous  protoplasm.f 

As  the  theories  of  the  last  group  are  the  most  natural,  the  burden  of 
proof  rests  upon  the  supporters  of  the  other  theories.  All  the  proofs  of  the 
first  two  groups  as  yet  brought  forward  amount  to  no  more  than  as  follows: 
that  in  asphyxia  the  symptoms  are  similar  to  those  of  anaesthesia ;  that  in 
profound  anaesthesia  there  is  an  evident  lessening  of  oxidation ;  and  that 
some  anaesthetics  probably  produce  changes  in  the  blood. 

The  objections  to  regarding  these  facts  as  proving  the  truth  of  the  theories 
alluded  to  are  very  grave.     Thus,  it  is  very  well  ascertained  that  the  symp- 

•  See  etpeoiallj  0.  Sohmiedeberg,  Inaugnral  Di§9ertntton,  Dorpat,  1867,  Arckiv  it  ffeil- 
hHHde,  riiLp  1867;  Claude  Bernard,  La^ont  fur  leu  Anetth^mitfHeM^  Parif.  1875. 
f  For  itadvof  tiM ooa^lation  theory,  tee  GeMtralblatt  Med,  Witt,,  1877,  p.  6U9. 
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tmA  of  aspliyxiii  are  only  anflJogous  to  those  of  anaestheaia,  not  identical^* 

iftd  indeed  that  miicsthesitt  as  caiiiitid  by  different  agents  offers  Jiffereot  phe- 

ttonieim ;  ftk)^  tliere  is  no  proof  whutever  that  the  lessened  oxidation  and  the 

i»lu* Kl-ehungcs  which  iire  believed  to  oeour  when  ana^Hthetica  are  employed  are 

cuttses  of  the  nervous  symptoms,  and  not  simply  coincident  phenomena.     It 

must  hi  iijaisted  on,  therefore,  that  these  theories  have  never  been  proven. 

Aloreover,  positive  proof  of  their  ineorrectneaa  is  not  wanting.     Thus,  m 

'■^^^^rd  to  ihe  theory  of  arrest  of  oxidation,  there  are  substances,  such  as 

tiitj-it^j  of  aniyl,  which  lessen  oxidation  very  remarkably  (Richardson,  Medi- 

*^«/  Tma  and  Gazette^  p.  180,  18ti8),  but  are  not  anaosthetics  ;  and  an  ex- 

^^as  cf  oxygen  in  the  air  does  not  lessen  the  rapidity  with  which  unsBi^thesia 

ia   in<Juced.|   The  Ansesthetica  Commiltee  of  the  British  M4.'d,  Association 

^^i[3tM,T.  Anat.  and  Phtfs.,  xiii.  224)  also  found  that  during  cldondorin  nar- 

^*>sis  there  was  an  actual  increiise  in  the  elimination  of  carbonic  acid.     lu 

^egaxd  to  the  bloodthcories,   Ludimar   Hermann  {Rewhert's  Archiv  /Ur 

^-tix^jimk,  1866,  p.  27)  calls  attention  to  the  fact  that  the  aoieisthetics 

-prtxiuce  the  same  general  symptoms  in  the  infusoria,  which  have  no  red 

^luod.  118  in  mammals;  luid  LewissonJ  has  shown  that  they  influence  the 

•  •o-ealled  **fla]t  frogs,*'  which  wntain  Uttle  or  no  blood,  prec^iscly  as  they  do 

^hi^   liomial  frog,  from  which  the  conclusion  is  inevitable  that  they  do  not 

*wect  the  frog  by  altering  the  nature  of  the  blood  or  by  inducing  asphyxia, 

^  '■'^giird  to  cerebral  anaemia,  it  appears  to  be  estiiblished  that  it  occurs  la 

»;  and  recently  Claude  Bernard  (/(*c.  cit,^  p.  122j  has  shown  thiit  during 

*^  peri<Dd  of  excitement  preceding  anaosthesia  there  is  cerebral  congestion, 

during  the  angesthesia  ccrebml  anaemia.     Cessation  of  function  normally 

ills  in  amemia  of  the  organ,  and  the  anaemia  of  sleep  and  ami^sthegia  is, 

^  probability,  an  effect,  not  a  amse,  of  suspended  eerobratiun.     In  the 

^^o^  it  has  been  abundantly  proven  that  abstjlute  auiemia  of  the  uerve-oentrea 

^'^^^^  Hot  suspend  their  functions,  and  that  on  the  bloodless  cerebrum  chloro- 

^nu  exerts  its  m*ual  influence.    The  only  theury  at  all  eompiiiible  with  our 

P*^^»ent  knowledge  is  that  aniesthesia  is  in  most  cases  due  to  a  difL-ct  action, 

fp<^ii  the  cortex  cerebri  and  other  nerve-centres,  of  the  agent  inducing  it. 

Tile  action  uf  the  anoesthetic  upon  the  nerve-structure  is  probably  a  purely 
>*2il  one,  But  by  nu  means  all  authorities  acknowledge  this*  Many^  if 
^t  nil,  of  the  anaesthetics  have  the  power  of  dissolving  the  red  corpuscle^t : 
***  LuiJimar  Hermann  {HeichrrVB  Archit)  fUr  Anafomie,  18l»il)  has  pointed 
*^  la  (Kiessiblc  connection  between  this  and  anaesthesia.  He  states  thai 
*e^M^fj,i^  which  constitutes  Uie  stroniaof  the  red  blood-disks,  is  an  importani 
inst^Uutnt  of  the  nerve-centres.  As  death  would  necessarily  occur  betine 
^^  l>rotagon  could  be  dissolved  out  of  the  nerve-centres, — ^c,  licfore  it  could 
«  <i*Jiolved  out  of  the  red  corpuscles, — it  is  evident  that  no  extetisive  de- 
®«*ttotion  of  the  hitter  bodies  can  occur  from  the  action  of  an  anajsthetic  and 


Pthc 


®^»  Rcpfirt  of  Cblorofurm  Committ««,  Mtdieo-Ckirur^,  7^aii#,,  toI*  xltiiL  p,  329. 
^  ^^ifL,  |».  335.  X  S©e  Ckii^rut  for  further  detail*. 
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the  patient  survive.  Bile-acids  also  dissolve  protagon,  and  Hermann  states 
that  some  experiments  he  has  made  seem  to  indicate  that  they  have  anaes- 
thetic properties.  Before,  however,  the  ingenious  theory  of  Hermann  can 
be  considered  proven,  further  investigations  must  be  made.  The  recent 
coagulation  theory  of  Bernard  rests  almost  solely  upon  the  asserted  but 
doubtful  fact  that  ansosthetics  applied  in  sufficient  concentration  coagulate 
albuminous  substances,  and  appears  to  me  such  a  pure  assumption  that 
its  discussion  at  length  is  beyond  the  plan  of  the  present  work. 

In  1848  {Archives  Gin6rales^  2e  s^r.,  t.  xvi.,  1848),  Dum^^ril  and  Demar- 
quay  showed  that  during  anaesthesia  there  is  a  reduction  of  temperature. 
This  has  been  confirmed  by  Bouisson  ( Traiti  tfUoriqiie  et  pratique  de  hi 
Mithode  an^sthistque,  Paris,  1850)  and  by  Sulzynski  {Ueber  die  des  Alho- 
hoh,  Cldoroforrtis  und  Aetliers  Einjluss  auf  den  thierischen  Organismiut^ 
Inaug.  Dissertation,  Dorpat,  1865) ;  and  Scheinson  (Archiv  des  Hei/kundeSy 
1869)  has  demonstrated  that  there  is  no  increase  in  the  giving  out  of  heat 
by  the  body  during  anaesthesia,  and  consequently  that  the  anaesthetics  lessen 
the  production  of  animal  heat,  no  doubt,  like  alcohol,  by  checking  tissue- 
metamorphosis. 

The  action  of  anaesthetics  may  be  modified  by  the  injection  of  narcotics. 
Morphia  given  hypodermically  about  half  an  hour  before  the  exhibition  of 
the  anaesthetic  is  said  to  have  a  deoided  effect  in  prolonging  the  anaesthesia. 
Chloral  administered  shortly  before  etherization  certainly  causes  the  first  stages 
of  the  latter  to  be  much  quieter  than  usual,  and  also  prolongs  the  narcosb.* 

The  chief  purposes  for  which  anaesthetics  are  used  are  to  relieve  pain  and 
to  relax  spasm.  To  meet  the  first  indication  they  are  employed  by  surgeons 
especially ;  but  they  are  also  exceedingly  valuable  in  cases  of  suffering  from 
disease.  It  must  be  borne  in  mind  that  their  action  is  very  transitory,  and 
is  accompanied  by  more  or  less  disturbance  of  the  general  system,  and  that 
consequently  they  are  to  be  employed  only  when  the  pain  is  exceedingly  severe 
and  transient.  To  relieve  pain,  anaesthetics  are  used  with  great  propriety 
during  child-birth.  In  natural  labor  it  is  not  commonly  necessary  to  produce 
complete  anaesthesia.  When  the  full  effect  of  either  ether  or  chloroform  is 
induced,  there  is  almost  always  a  weakening,  and  very  often  an  abolition,  of 
the  uterine  contractions.  The  anaesthetic  should  be  administered  in  such 
quantities  as  to  relieve  the  pain  without  decidedly  interfering  with  the  mus- 
cular spasm.  In  some  cases  this  can  be  done,  in  others  it  is  impracticable. 
I  have  obtained  very  advantageous  results  in  some  cases  by  suspending  the 
pains  for  about  half  an  hour  by  means  of  ether,  and  then  entirely  withdraw- 
ing the  anaesthetic.  By  this  treatment  the  weak,  painful,  ineffectual  efforts 
of  a  worn-out,  nervous  patient  may  often  be  converted  into  regular,  success- 

*  Mr.  Bonwill  has  proposed  rapid  breathing  a^  a  means  of  produoing  slight  ansosthesia 
in  casrs  of  minor  surgery.  The  putiont  is  required  to  breathe  very  rapidly  for  from  three 
to  fiv^c  minutes,  when  a  condition  of  partial  loss  of  consoiousnoss,  probably  dependent  upon 
disturbance  of  the  cerebral  circulation,  is  induced.     (See  Philn.  Med.  Timet,  vi.,  p.  2C5.) 
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ftal  patna.  I  think  that  Uie  risk  of  poMt-partum  herntirrhugt  is  materially 
UM^reued  Uy  iituBsthetics,  and  therefore  hsvhitiially  give  jifl^r  their  u^e  twa 
dmeltmsuf  the  fluid  extract  of  or^ot,  sis  mm\  ui*  the  perinouiu  \i&  well  diatondcd 
bj  tlie  chilli  s  head,  Arncstiielii's  are  fretjuciitly  used  in  HurL':ery  fur  the  pur- 
pOM  of  rchixing  spasm,  a»  in  cases  of  tlulocatton^  /ler/iiVi,  etc.  Ixk  modieiiie, 
llicj  Iwvc*  been  employed  in  various  forms  of  convuMuiu^  aud  arts  especially 
YidujiLile  in  severe  hytttertcal  convuhknit^  in  puerperal  ecUtmpttia^  and  in  apinal 
ec^rti/tfiV/f(tf ;  in  epiltpistf^  they  are  very  rarely  called  for;  in  in/audk  convul' 
wion*y  they  may  be  sparingly  Ui^ed  when  die  C4Jtivul»ioii  iti^lt  Threatens  life* 
In  Taiiuii^  Mpasnut  of  excretory  duds  or  canah^  and  esp<?eially  during  the 
pttflttge  of  cttictili,  they  act  very  favorably,  both  by  relieving  jtain  and  by  pro- 
<Hlciog  relaxation.  In  anthma^  and  in  gpasmodic  ulricture  of  tlie  a-^ophngus, 
ma  m  all  other  cases  of  oft-repcated  s|)ti£ni,  they  should  be  ad  ministered  only 
to  meet  tempomry  indications,  as  their  habitual  use  is  deleterious. 


iriTBOGEN  MONOXIBE-NITEOUS  OXIDE.    (NO-N,0.) 

Nitrous  ajiide  is  a  colorless,  almost  id  odorous  gas,  of  a  sweetish  taste*  It 
im  a  very  active  supporter  of  combustion.  Water  absorbs  nearly  its  own  bulk 
of  it.  It  id  made  by  the  distillation  of  the  nitrate  of  ammonium,  which 
reaolvee  itself  into  the  gas  and  water.  Thus,  NO^NH^  =  N,0  +  20^0.  The 
wcM>d>cut  on  the  opposite  page  represents  the  best  apparatus,*  and  the  rulea 
Appended  thereto  embody  all  the  necessary  inHtnictioDs  for  the  production 
of  the  gas-     As  they  are  very  coricis<e,  they  should  be  followed  to  the  letter. 

The  various  effects  of  increasing  heat  upon  nitrate  of  ammonia  are :  At  226*^ 
F.  it  fiises  perfectly  ;  at  302^  F.  it  emits  white  fumes,  condensiag  in  drops  j 
at  347°  F.  it  effervesces  slij^htly  ;  at  350^  F,  it  bolls  without  decomposition ; 
at  437®  F,  it  effervesces  rapidly ;  at  460*^  F,  it  Le^ns  to  evolve  gas ;  at 
482^  F.  it  evolves  gas  in  abundance  ;  above  500*^  F-  nitric  oxide  is  g^ivcn  off. 

To  determine  the  tein|>erature^  thermometers  have  been  prepared  which 
maj  be  pasi^ed  throup;h  the  cork  and  itito  the  retort,  marking  tlie  following 
degrees:  22G°,  35G%  4G0°,  482^,  DOO^*  F. 

To  obtain  the  largest  amount  of  gas,  the  nitrate  should  first  be  melted  in 
the  retort  at  a  temperature  just  sufficient  (226'^  to  2*50*^  F.).  When  melu^, 
ibe  heat  may  be  at  once  carried  up  to  the  point  of  decomposition,  460^  F. 
If  a  gmdually-iDcreasing  heat  is  used  aflcr  the  Bait  is  melted,  a  portion  of  it 
wiM  sublime  unchanged  until  the  teuiperature  reaches  460^  F.  The  heat 
abould  never  be  alli»wed  lo  rise  above  482*^  F.,  tor  beyond  that  noxious 
products  are  generated.  After  the  gns  has  begun  to  come  over  briskly,  the 
appearance  of  copious  white  fumes  in  the  retort  is  an  indication  that  the 
hemi  IS  too  great.  The  nearer  the  heat  can  be  kept  at  the  point  ueccBsiu*y 
to  generate  nitrous  oxide,  the  purer  will  be  the  gas. — Dr.  Jas,  W.  Wliite, 
Dtutal  Materia  Medica,  Philadelphia,  18C8, 
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AH&r  the  gtis  haa  oommenced  to  come  over  freely,  it  is  generally 
leaseu  tire  RDiount  of  lieiit  applioil  to  the  sand-bath.  The  ^aa  should 
allowed  to  stand  over  wat^r  for  a  few  huui-s  before  using.  It  inipro^ 
rather  than  deteriorates  by  age,  and  m  a  pi"oj>crly-constnicted  gaaometer  m 
be  kept  for  many  weeks,  especially  if  the  water  between  the  holder  and  ■ 
ceiver  of  the  gasometer  be  coveretl  with  a  thin  film  of  oil,  so  as  to  prove 
its  yielding  to  the  air  the  gas  which  it  absorbs,  until  saturated.  In  man 
facturing  the  gns,  whenever  the  alkalinity  of  the  potash  solution  in  thej 
No.  2  h  lessened,  all  the  washing-jars  should  be  emptied  and  refilled. 
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plJhfio  Uj«  bolder  in  a  levtl  pofilion.  imd  fiJI  it  with  water  to  within  an  inob  or  two 
oC  t^l»^s^w  edge  of  the  La.jn>r  riiu.  Open  all  the  spigots,  &9{tcoifttlj  thf  one  io  the  top  of 
%\k^  T"«e«iirer,  imd  gently  eink  it  into  the  wuter;  then  cloao  tbo  spij^ot  \n  t\x<^  top  of  rho 
f.^^^^i'^-er  And  thst  on  the  upper  etjgo  of  the  holder,  and  arnuit^o  tbu  weights  thi%t  ure  at^ 
f  ^fc^l-m^g^  toihe  rftoeiver.  Nexi  put  pure  water  into  the  jar«, — No.  1  iwo-thimlfl  full;  No*.  2 
art*^   3  witbiD  one  utd  a  biilf  inchos  of  the  top.     Into  jar  No.  2  pnt  a  stick  of  eauteio  | 

^rru|«  the  }*r»  in  line,  ftiid  connect  them  by  tabing  as  fhown  in  the  cot.    The  tabe  I 
f^roia  tji«  r^ort  mast  connect  with  the  hm<j  pipe  of  jar  No.  1,  and  io  OQ*    Alwayi  be  sure  J 
^Kmt  thd  Inng  pipe  of  cncb  jar  b  next  tho  retort.     When  properly  Hfrangcd*  a  curront  of  f 
^Xt  l»lvwn  tuio  Ihe  tnbo  intended  to  connect  with  the  retort  will  cause  the  water  to  bubblo 
Ia   jan  No9,  2  and  o,  and,  the  spigot  to  v^hii'h  No.  3  i^  attuehcd  being  open,  the  receiver 
^rlU  begin  to  riiie,  ■ 

Put  iflto  the  retort  tbo  quantity  of  ammonia  intended  to  be  oscd  (1  pound  will  make  I 
•i>otit  AO  g&U<»ni  of  giw).     Connect  the  long  pipe  of  the  first  jur  to  tbo  retort  by  rubber 
tabing,  no  tbiit  the  condensed  steam  may  run  into  it.     Now  apply  the  beat  tjtailmtUi^,  and 
««*a*rA  the  process,  being  careful  not  to  ovr^rheot  the  ammonia,  whiob  will  be  known  by  its  ^ 
^ioJent  boiling,  instead  of  the  gcntio  bul>bling  which  indicates  the  proper  temperature. 
^«>  not  inaikegas  faster  than  30  galloiis  per  hour. 

^o  husmt  tbould  be  thnt  off  before  the  ammonia  is  qaite  all  dcoompofed,  in  order  to 
armd    lirr^itjng  ehe  retort;  and  when  the  gnj  has  ceased  to  eome  oreri  the  rotort  should  j 
***  **»*eounocted  from  the  tabing,  and  the  reoeiring  spigot  olosed. 

"  will  1,^  understood  that  the  first  Jar  is  merely  to  receive  the  drip  j  the  use  of  the  water« 
ciiQpljr  to  keep  the  jar  cool.     Some  reeommiind  placing  thiA  jar  into  a  bucket  of  cold 
*at«r* 

^'*^  ibhftling-tiibe  ts  attaebed  to  the  spigot  at  the  top  of  the  holder. 

Tb©  ritgift«f  indioatea  the  number  of  gallons  of  gas  In  tbo  bolder,  ai  well  as  the  quantity 
Uihml^^ 

*ni«a  itator  in  jars  Nos.  1  and  3  should  be  changed  ercry  timu  the  gas  is  made;  that  in 
tlwiat  noo9  a  month,  when  frei»b  caustic  potash  jthouM  bci  added.     The  watur  in  the 


Md*r 


will  keep  sweet  a  year  or  longer  if  gae  i^  made  fre4|ueutly. 


1 

I 

1 


**nTsiOLOaiCAL  Action. — Although  nitroua  oxide  hag  been  used  eDor- 
^*^Uslj  as  an  anaBsthctic,  and  many  fiapors  liavo  l>een  written  upon  it,  yet 

*^  kiiowlediKJ  uf  its  phvsiolojHcal  action  is  dun  to  three  or  four  ubs*.'ri^ors. 

Qc?!!  pure  nitrous  oxide  *p}}^  is  inhaled  fVir  from  half  a  minute  to  three 

^''iutes^  insensibility  i»  prnduced,  preceded  in  many  eases  hy  decided  ovi- 

**<^acea  of  excitement.     Some  persons  under  itii  influence  will  sink  quietly 

*^y   into  unconsciousness,  but  others  will  become  bilarious,  erotic,  or  pug- 
^<iioi3a,  and  be  restrained  only  by  force.     During  the  stage  of  anEestheaia  _ 

^^  patient  presents  the  appeiirances  of  asphyxia,  I 

-tt  is  probable  tbat  the  par-alysii*  of  function  invades  the  dififercnt  portiona 
^'  t.lii;  oervons  system  in  tbc  same  order  as  docs  that  cjiuscd  by  ether;  but 
^^  Have  no  positive  knowledge  upon  the  subject.  A  single  experiment  of  ■ 
^^»*-  ^iiinry  (New  Vark  Medical  Jouruftl^  Aug.  1870)  indicates  that  upon 
^Oe  conducting  power  of  the  motor  nerves  nitrons  oxide  exerts  very  little  or 
^^  influence.  No  studies  whatever  have  been  made  of  tlie  condition  of  tbe 
^'ircu Ijifum  before  ansBsthesia  m  produced.  But  if,  as  is  almost  certiun,  the 
^tiae^^tln-i^iji  ig  only  an  asphyxia,  the  well-known  circnlat^jry  phenomena  of 
'  "At    stale  ought  to  be  present.     Confirmation  of  thia  haa  been  afforded  by, 
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Dr.  Amory,  who,  by  means  of  a  cerebrometer  set  into  the  skull  of  the  dog, 
found  that  during  the  period  of  unconsciousness  the  cerebral  pulsations  are 
very  decidedly  lessened,  and  finally  abolished,  altboui>h  the  cerebral  pressure 
is  increased.  This  would  seem  to  prove  that  the  capillary  cerebral  circulation 
is  checked  and  finally  an'ested,  but  that  the  amount  of  blood  in  the  cerebrum 
is  not  lessened. 

It  is  well  established  that  the  gas  is  not  capable  of  yielding  its  oxygen  so 
as  to  support  life.  A  taper  will  bum  in  it,  it  is  true,  but  its  decomposition 
IP  due  to  the  high  heat,  and  at  the  temperature  of  the  body  the  compound 
is  a  stable  one.  MM.  Jolyet  and  T.  Blanche  have  found  {Archives  de  Phy- 
tioloffie,  July,  1873)  that  seeds  will  not  germinate  in  it,  and  that  animals 
(frogs,  sparrows,  guinea-pigs,  rabbits)  live  no  longer  in  an  atmosphere  of 
pure  nitrous  oxide  than  in  one  of  nitrogen.  Even  Dr.  Colton,  who  main- 
tains the  absurdity  that  nitrous  oxide  produces  hyperoxygenation  of  the 
blood,  states  ( I7ie  Pht/siolo^cal  Action  of  Nitrous  Oxide  Gas,  Philadel- 
phia, 1871)  that  in  an  atmosphere  of  the  gas  a  mouse  will  live  only  ftt)m 
thirty  to  sixty  seconds,  a  pigeon  one  to  two  minutes,  a  kitten  one  to  two 
minutes,  a  frog  thirty  to  sixty  minutes, — all  dying  of  asphyxia. 

The  French  observers  above  named  affirm  that  nitrous  oxide  has  no  effect 
upon  the  system ;  that  the  phenomena  induced  are  simply  due  to  deprivation 
of  oxygen.  The  series  of  facts  which  they  have  experimentally  proven,  and 
upon  which  their  conclusions  are  based,  are:  1.  An  animal  lives  no  longer  in 
nitrous  oxide  than  in  nitrogen ;  2.  Auscsthesia  occurs  at  the  time  that  the 
blood  of  an  animal  becomes  black  ;  3.  Animals  breathing  an  air  containing 
sixty  to  eighty  per  cent,  of  nitrous  oxide,  and  twenty  to  forty  per  cent  of 
oxygen,  are  unaffected ;  4.  The  analysis  of  the  blood  of  two  dogs  yielded 
the  following  results : 

No.  1.    Conscious.  No.  2.     Unconseions. 


Carbonic  acid  ...  46  per  cent 
Nitrous  oxide  ...  29  per  cent. 
Oxygen 19.7  per  cent 


Carbonic  acid  .  .  .  3G.6  per  cent 
Nitrous  oxide  .  .  .34.6  per  cent 
Oxygen 3.3  per  cent 


and  other  analyses  showed  that  the  coma  was  not  developed  until  the  oxygen 
in  the  blood  was  reduced  to  three  or  four  per  cent  It  is  evident  that  if 
the  above  analyses  are,  as  from  their  reports  they  appear  to  be,  reliable,  the 
anajsthcsia  is  not  due  to  the  presence  of  carbonic  acid  in  the  liquor  sanguinis, 
since  nearly  ten  per  cent,  more  of  that  gas  was  present  in  the  blood  of  the 
conscious  (No.  1)  than  in  that  of  the  unconscious  dog  (No.  2),  and  also  that 
it  is  more  rational  to  believe  the  decrease  in  the  oxygen,  rather  than  the 
slight  increase  in  the  amount  of  the  nitrous  oxide,  made  the  difference 
between  consciousness  and  unconsciousness. 

In  this  connection  the  very  careful  experiments  of  Dr.  Amory  aro 
interesting.     He  found  that  during  nitrous  oxide  naroosis  the  amoantof 
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konie  acid  exhaled  from  the  lungs  is  only  two-thirda  of  tliat  eliminated  before 
B&c  inWIntionf  And  that  immediately  after  the  recovery  of  consciouaneas  lew 
HM  une-third  the  normn)  amount  of  carbonic  acid  is  ^verv  off. 
^Pphts  certainly  is  corroborative  of  the  conclusiona  of  the  Frcncli  observerSi 
vlilcli  have  also  received  confirmation  from  the  experiments  of  Mr,  Elihu 
frbonidon  {PhiUtdelphia  Medical  Time$,  November  15,  1873),  who  f(»imd 
lliat  animals  in  an  atmosphere  of  hydrogen  and  of  nitrogen,  and  also  in 
Tacm>,  suffered  symptoms  precisely  similar  to  those  caused  by  the  inhalation 
of  pui^  nitrous  oxide ;  alao,  that  in  man  the  inhalation  of  pure  nitrogen 
causes  the  symptoms  of  nitrous  oxide  nareoais,  except  that  the  sense  of 
hiliimtion  is  absent;  finally,  that  nitrogen,  hydrogen,  and  nitrous  oxide, 
well  its  11  vacuum,  arc  rendered  capable  of  supporting  life  if  a  proportion 
oxygen  approaching  that  existing  in  common  air  be  introduced. 
le  evidunce  so  fur  cited  would  seem  to  show  that  nitrous  oxide  produoee 
hetjia  by  causing  as}thYxiu ;  but  the  phenomena  of  mechanical  a»- 
ibyxia  are  diflferent  from  those  caused  by  the  gas.  In  the  experiments  of 
rL-huber  (quoted  by  Lyman,  Arttjicial  Anmsthesia^  New  York,  1881,  p. 
315)  th«  circulation  was  iuund  to  be  very  differently  affected  by  meehanical 
asphyxia  and  the  iahaljition  of  nitrouis  oxide.  Prof.  Paul  Bertj  of  Paris, 
believing  that  the  production  or  non^production  of  an£csthei)ia  by  nitrous 
oxide  depends  upon  its  tension  in  the  blood,  devised  an  apparatus  by 
BMaDS  of  which  the  patient  cuuld  have  administered  to  him  nitrous  oxide 
ga%  mixed  with  an  etjual  amount  of  oxygen,  under  a  pressure  of  at  least 
two  atmr^pheres.  The  result  is  said  to  be  very  satisfactory,  and  the  method 
to  be  at  present  extensively  used  in  Paris,  The  objections  to  it  are  the  expen- 
uvcness  and  cumbrousness  of  the  apparatus.  It  is  plain  that  the  method 
in  which  nitrous  oxide  acts  cannot  as  yet  be  considered  as  positively  deter* 
mined,  and  that  the  subject  offers  a  very  good  field  for  research. 

Thkrapeutics,^ — As  an  amesthetic,  nitrous  oxide  is  chiefly  valuable  when 
lort,  minor  operations  are  lo  be  perfurmed.  The  rapidity  with  wliifh  insen- 
llibility  is  induced,  and  with  which  it  disappenrs,  eomhtnes  with  the  general 
ibionoe  of  after-effects  to  enhance  the  popularity  of  the  gas.  When,  how» 
€ver,  an  operation  requiring  scmie  little  time  for  its  performance  i8  intended, 
ler  is  far  preferable.  Nitrous  oxide  lias  been  administered  lo  many  thou- 
of  persons,  and  until  recently  no  deaths  at  all  attributable  to  it  have 
Oecnirred.  Three  have,  however,  heen  reported  within  a  short  time.  In  one 
of  tliese  {Dental  CotrfioSj  editorial^  June,  1872)  it  is  d^iubtful  whether  the 
gas  had  anything  to  do  with  the  fatal  result,  or,  indec^d,  whether  it  was  really 
administered.  In  the  other  instance  ( /fnV.  Journ,  Dent.  Set.,  Feb.  1873), 
death  from  a^phyiia,  apparently  induced  by  nitrons  oxide,  occurred  in  a 
healthy  man.  In  the  third,  death  is  asserted  to  have  been  produced  by 
iyucopc  (Brit.  Med.  Joum.^  i.,  1877,  p.  460). 

Nitrous  oxide  is  best  administered  from  an  india-rubber  bag,  which  should 
ooobdo  at  least  eight  gallons.    The  mouth-pieee  should  always  be  made  with 
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two  valves,  sor  that  the  expired  gas  will  be  thrown  out  into  the  air,  and  not 
back  into  the  bag. 

ETHEB-ETHTL  OXIDE.  (C,H,0-C,H,oO.) 
Ether  is  a  colorless,  very  volatile  liquid,  obtained  by  the  dehydration  of 
alcohol  by  sulphuric  acid.  It  is  very  inflammable,  as  is  also  its  vapor,  which 
is  two  and  a  half  times  heavier  than  air.  It  is  freely  soluble  in  alcohol,  and 
is  itself  a  powerful  solvent.  Its  odor  is  strong  and  peculiar ;  its  taste  hot. 
Its  specific  gravity,  when  pure,  is  0.713,  and  its  boiling-point  95°  F.  It  is 
ofiicinal  in  two  forms. 

-^TiiER — Ether.  U.  S. — ^This  ether  contains  a  large  percentage  of  alco- 
hol, and  has  a  specific  gravity  of  0.750.  When  shaken  with  an  equal  bulk 
of  water,  it  loses  from  one-fiflh  to  one-fourth  of  its  volume.  A  test-tube  full 
of  it  held  in  the  closed  hand  should  be^n  to  hoil  on  the  addition  of  a  piece 
of  broken  glass.  Any  specimen  which  does  not  conform  to  these  require 
ments  probably  contains  an  overplus  of  alcohol  or  of  water. 

^TH£R  FoRTiOR — STRONGER  Ether.  U.S. — ^This  ether  should  have  a 
specific  gravity  of  0.728,  should  not  lose  more  than  one-eighth  of  its  volume* 
when  shaken  with  an  equal  bulk  of  water,  and  in  a  test-tube  held  in  the 
closed  hand  should  hoil  vigorously  on  the  addition  of  broken  glass. 

Physiological  Action. — The  first  effects  of  ether  when  inhaled  are 
burning  in  the  fauces  and  a  feeling  of  strangulation,  both  due  to  the  local 
impression  of  the  irritant  vapor.  The  first  indications  of  its  systemic  action 
are  a  sense  of  exhilaration  and  a  lightness  in  the  head,  associated  with  a 
roaring  or  buzzing  in  the  ears.  These  are  soon  succeeded  by  a  feeling  of 
the  immediate  surroundings  being  afar  off",  and  this  soon  fades  into  semi- 
unconsciousness,  with  visions  and  illusions.  These  are  of  various  characters, 
and  arc  often  accompanied  by  a  species  of  delirium.  Some  patients  weep, 
others  laugh ;  some  shout,  some  pray,  some  rave,  and  some  become  exceed- 
ingly pugnacious.  In  rare  instances,  the  dreams  become  erotic ;  and  cases 
arc  on  record  in  which  there  were  distinct  evidences  of  the  occurrence  of  a 
complete  venereal  orgasm.  In  this  stage,  the  patient  in  most  cases  may  be 
more  or  less  perfectly  aroused.  There  is  rarely  sufficient  anaesthesia  for 
practical  purposes  before  the  period  of  complete  unconsciousness. 

The  second  stage  of  ether-narcosis  may  be  considered  to  commence  with 
the  complete  loss  of  consciousness.  In  most  cases,  some  degree  of  muscular 
rigidity  is  at  first  still  present,  but  soon  passes  off*,  and  the  patient  lies  relaxed 
and  quiet,  with  slow,  regular,  automatic  respiration.  The  occurrence  of 
stertorous  respiration,  due  to  a  paresis  of  the  muscles  of  the  palate,  shows 
that  the  stage  of  miuoiilir  panljas  ia  bdng  reached.  It  should,  except  in 
veiyiiffaai  teiriliidntWBlof  the  anaesthetic. 
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The  fnoe  durinf^  ethemation  is  reddisli ;  miirked  pallor  and  lividity  are  re* 

ip^fciivolj  importiint  indications  of  fiiilure  of  tlwj  licart's  action  and  failure 

of  rcAph-aiion.     Tlie  stago  of  excitemeTit  ^onendlj  lasis  only  a  few  minutes, 

but  iu  sooie  cases  is  prolonged,  and  in  iien'ous  women  may  pass  into  a  violent 

5t  of  hysterics^  which  soon  jiclAs,  however,  to  a  persistent  u»e  of  the  anaBs* 

thetic    The  pulse  is  qwiekened  and  increased  in  force  by  other,  and  it  will 

often  roaintain  itself  during  a  prolonged  oarcosis.     If  the  vapor  of  ether 

he  taken  in  a  concentriitcd  f<»rm«  there  is  upusiUy  in  the  beginning  a  UToment 

ary  arrwt  of  respiration  aceoiupunied  by  a  deeidud  sense  of  suffocation,  evi- 

dentljthe  result  of  the  irritant  action  of  the  vapor  upon  the  upper  air-pasHogea. 

So  sooi)  a£  ihiJ*  has  paxstMi  off  the  respimtions  are  usually  accelerated  as  well 

^^  tltvjiencil ;  but  as  the  stage  of  atioisthesia  is  reached  they  become  fcilowcr, 

*ntl,  if  the  iah«1ation  of  the  ether  be  peraisted  in^  they  grow  not  only  njoro 

ftncl   more  distant,  but  also  more  and  more  shallow,  until  they  are  gradually 

^3ttiij»itiishe<i.     The  roppiratory  phenomena  seem  to  be  the  Biuue  m  the  lower 

msimniuliii  as  in  man.    It  was  noticed  by  Krat^climer  (Sifziui^h.  Wiener  Aktni.^ 

187*),  Abth.  It.)  that  in  the  rabbit  ether,  when  inhaled  llirough  the  nose, 

produces  at  first  a  momenlary  arrewt  of  respiratiou  in  expiration.     He  also 

found  that  aoclioo  of  the  vagi  did  not  prevent  this  arrest^  but  thai  section  of 

^ne  IrijTfmini  did;  also  that  the  arrest  never  occurred  when  the  ether  was  given 

ihpootrli  a  tnichettl  fistuhu    This  would  appear  to  show  that  the  phenonjenon 

^^^^  1  rudex  one,  due  to  the  irritation  of  the  periphend  ends*  of  the  trigeinini. 

At«  importance  ia  much  increased  by  the  consentaneous  spjisni  of  the  glottis, 

Oof  iced  by  Kralschmer.    It  is  possible  that  some  of  the  aceidents  happening 

^*''Jy  in  human  anaesthesia  are  the  result  of  such  spasm.    As  stated  by  Dr.  P. 

^^^il  (Sifzunt^b.  Wiener  Ahul^  Oct-  187G),  the  alterations  of  respiraiiun  are 

^JOietimes  replaced  by  very  irregular  breathing.  In  either  case,  if  the  inhula- 

"^o  of  ether  be  persisted  in,  the  respirations^  at  first  quickened,  grow  slower 

^^  slower,  and  less  and  less  deep,  until  they  are  gradually  extiugui."s!ied. 

***  Knoll  experi  men  tally  determined  that  these  later  respiratory  changes  are 

^^^  iijterfered  with  by  previous  section  of  the  vagi ;  that  they  follow  the  in- 

^'on  of  the  narcotic  into  the  blood ;  that  they  are  not  due  \(i  di.'^turbnnces  of 

"^^lation.  or  to  a  deprivation  of  the  rei^piratory  centres  of  their  oxygen  ;  and 

B^^^o^lly  concludes  that  they  are  produced  by  a  direct  action  of  the  drug  upon 

^   ^^utros,  at  first  stimulant  in  its  character,  but  subt^uently  depressaoL 

,    ^«20ordiDg  to  Prof  Eulenburg,  in  the  beginning  of  anieslhchia  prudueed 

•^^f  by  ether  or  by  chloroform,  the  patella  ret! ex  in  man  is  iiiereasied ;  but 

* '  **st  this  increase  soou  disappears  wlieia  cblorofbrm  is  employed,  with  ether 

^•^■'duree  even  into  the  narcosis  {Hoffiuami  nnd  SchvaUj^.,  1883,  p.  117). 

^-T|>nn  the  lower  animals  ether  acts  mh  u|>on  ni.in,  and  it  has  been  shown  by 

^*^tle  Bernard  that  the  most  primitive  infusoria  are  susceptible  to  its  influ- 

^  «=^i  iU  Propi^  Med.,  187C,  p.  77). 

-^  ^  the  functions  of  the  cerebrum  arc  affected  before  those  of  the  othot 
'**t^lt>u«  uf  the  nervous  system,  it  is  vei7  apparent  that  the  brain  is  especially 

10 
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sensitive  to  the  narcotic.  FloBrens  {Cumpten-RmduB^  Yol.  xxiv.,  1847,  pp. 
161,  242,  253,  340)  found  that,  at  a  certain  stage  of  etherization,  pricking 
of  the  anterior  or  motor  nerve-roots  caused  motor  disturbance,  although  the 
posterior  or  sensory  portions  of  the  spinal  centres  ware  completely  insensible. 
After  a  more  prolonged  inhalation,  the  anterior  or  motor  centres  also  failed 
to  respond  to  mechanical  irritation,  although  the  functions  of  the  medulla 
oblongata  were  regularly  performed,  and  stimulation  of  its  anterior  centres 
gave  rise  to  motor  disturbanoo,  and  pricking  of  its  sensory  portions  even 
caused  manifestations  of  pain.  When  the  inhalation  of  ether  was  maintained 
for  a  sufficient  time,  the  sensory  and  finally  the  motor  functions  of  the 
medulla  oblongata  were  compromised,  and  death  from  paralysis  of  the  respira- 
tory centres  ensued. 

Longet  (^Archives  G^nSraleSy  4e  s^r.,  tome  xiii.  p.  374)  in  part  confirms 
and  in  part  questions  the  results  of  Flourens.  He  states  that  he  has  found 
the  sensory  functions  abolished  very  early,  but  has  never  failed  in  any  stage 
of  the  narcosis  to  get  a  response  from  the  anterior  part  of  the  cord.  These 
apparently  different  results  are  simply  due  to  the  fact  that,  whilst  Flourens 
used  only  mechanical  stimuli,  Longet  employed  powerfU  galvanic  currents. 

Flourens  was  substantially  correct,  and  the  order  of  the  involvement  of 
the  nerve-centres  in  man  and  animals  is — ^first  the  cerebrum,  next  the  sensoiy 
centres  of  the  cord,  next  the  motor  centres  of  the  cord,  next  the  sensory 
centres  of  the  medulla  oblongata,  and  finally  the  motor  centres  of  the 
medulla  oblongata. 

That  ether  is  capable  of  impressing  the  nerves  seems  established  by  the 
experiments  of  Louget  (loc  cit.j  p.  382)  and  of  Series  {Archives  Ginindet^ 
4e  s^r.,  tome  xiii.  p.  433).  These  observers  found  that  the  direct  applica- 
tion of  ether  to  a  nerve  produced  a  paralysis  of  the  sensory  fibres  of  that 
nerve ;  so  that  pinching  the  nerve  below  the  point  of  application  caused  no 
pain,  although  voluntary  movement  was  preserved,  and  galvanization  of  the 
nerve-trunk  above  the  point  of  application  induced  spasms  in  the  tribataiy 
muscles :  i.e.,  the  power  of  conducting  an  impulse  downwards  was  preserved, 
that  of  conducting  it  upwards  was  lost.  By  a  longer  application  of  tiie 
ansesthetic  the  function  of  the  efferent  as  well  as  of  the  afferent  fibres  was 
abolished,  temporarily  at  first,  but,  if  the  application  were  persisted  in,  per- 
manently. Practically,  however,  inhaled  ether  has  no  influence  upon  the 
nerve-trunks,  because  the  nei-ve-centres  are  so  much  more  sensitive  to  its 
influence  that  their  functional  power  is  abolished  before  the  nerves  are  affected. 
Indeed,  Conly  {Soc,  de  Biof^^ie,  February  13,  1876)  found  that  in  animals 
killed  by  ether,  chloroform,  or  chloral  the  motor  nerves  and  muscles  preserve 
their  function  longer  than  in  animals  killed  by  sudden  violence. 

Upon  the  motor  system  of  organic  life  ether  certainly  acts,  but  much  less 
energetically  than  upon  the  voluntary  system.  Thus,  afler  death  from  ether 
the  vermicular  movements  of  the  intestine,  although  less  active  than  nonnal, 
are  very  rarely,  if  ever,  entirely  absent. 
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It  has  been  shown  by  the  KngUsh  CUlor<>forTn  Committee  and  oilier  in* 
^cstijialors  that  ether  increases  very  markedly  the  arterial  pressure,  iind  that 
even  in  h  prolonged  ether  narcosis  there  is  usually  no  materisd  diminution  of 
llvia  pressure  antil  manifest  failure  of  respiration  has  taken  place.  The  rise 
ef  the  pressure  is  probably  due  to  an  increiise  of  the  power  of  the  lieart 
tbd  to  a  stiuaulation  of  the  vaso-motor  nerves.'^  Sunsoiu  {^Chloroforin  :  ttn 
Acthn  and  Admumtration^  p.  Oli,  Pliila,^  1S()(>)  states  that  the  vessels  of 
ih«  frog's  web  can  be  seen  to  contract  durin*^  the  inhalation  of  ether,  and 
tliat  this  vaso' motor  spasm  is  very  permanent,  and  does  not  yield  to  pariil- 
}m  and  passive  dilatation  until  the  anaistliesia  hud  almost  deepened  into 
(ftiHih,  Dr  Bowditeh  and  Mr.  Mioot  also  found  {Boston  Med,  ds  Sttrg, 
«^OMr«.,  May,  1874)  that  the  vaso-motor  eetitres  are  at  first  stimulated  and 
tttterwurds  depresaed. 

Injected  even  in  considerable  amount  directly  into  the  jugular  vein  of 
the  mammal,  or  applied  directly  to  the  frojLr's  heart,  ether  does  not  seriously 
repress  the  heart.  When  artificial  respiration  !»  maintained  animals  bear 
■o  enurmous  amount  of  this  drug  without  cardiac  failure.  When  death  is 
P''oduced  by  ether,  the  heart  generally  continues  U)  pulsate  for  a  long  time 
*««r  the  arrest  of  respiration.  It  is  evident  that  ether  is  as  little  of  & 
^^•iiac  depressant  as  is  alcohol. 

^t  is  frec[uently  asserted  that  ether  when  added  to  blood  coagulates  it. 
^-  Schmidt,  howeveTi  states  that  the  coagulation  is  due  to  ozone  which  has 
ft  generated  by  the  ether  and  is  contained  in  it,  since  freshly-distilled 
*>er  does  not  coagulate  albuminous  substances. 
The  researches  of  Wittich  (Schmidt* s  JahrUlcher^  Bd.  cxlli.  p,  212)  and 
^'  S^^hmidt  (  TTrc/iow?'*  ArchU\  vol  xxix.,  1864,  p.  19)  have  shown  that 
^*ieo  ether  is  added  to  the  blood  of  horses.f  cats,  or  rat«,  the  red  corpuscles 
**isappear  in  a  very  short  time ;  and,  as  their  stroma  cannot  be  demonstrated 
y  tlie  aid  of  reagents,  this  dii>appear!ince  is  due  to  its  solution.  The 
o^Mn^tin  thus  set  free  is  disfiolved  in  the  scrum,  but  the  presence  of  the 
^«e»-  soon  causes  it  to  crystrdlize.  There  is  no  proof  that  these  changes 
^*^^*ttr  to  any  extent  when  ether  is  inhtiled ;  and  the  usual  rapid  recovery 
*^*^**tt  \h»  elfi^ts  of  the  anicsthetic  indicates  that  tliere  is  no  profound  altera* 
^•>»i   fjf  the  blood, 

-iVti  impi^rfect  study  by  Tlarley  of  the  effect  of  ether  on  the  gases  contained 
<imwn  bl(md  indii^tcs  that  ether  does  not  exert  much  influence  ufion  their 
'orttanal  amounts.     It  is,  hnwevcr,  quite  possible  that  a  more  thorough 
v-«2^ti;rtition  would  give  a  dilierent  result. 

TitKRAPKOTlcs. — As  an  anscsthetic,  ether  does  not  act  with  the  rapidity 
i<^   I'luosantneas  of  chloroH>rnif  but  it  ha^s  the  advantage  of  safety,     So  dan^ 


*  Wieve  there  i«  «  pnpiT  "  On  the  Action  of  Elbi^r  «fi  ihn  Circulntit>»i"  in  the  DtHtn<sh«9 
^*^Hft  fUr  Uhirunjitt  1874,  UJ-  iv.;  but  t  Imvo  lint  hti*)  iujci?.?»  tn  tliit  Vfjluiiic 
^^buti4i  (iftc,  ctY.y'p.  33)  aiij^a  ihut  «omtitimci  urj^tAtliKiittoa  tuil»  in  the  blood  of  Ibc 
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gcrous  is  chloroform,  and  so  safe  is  ether,  that  there  is  no  excuse  for  the  use 
of  the  former  agent  under  ordinary  circumstances.* 

The  reason  of  the  safety  of  ether  is  that,  unlike  chloroform,  it  does  not 
suddenly  paralyze  the  normal  heart.*}*  It  may  kill  by  inducing  asphyxia 
(cases,  British  Medical  Journal^  vol.  ii.,  1873 ;  Chicago  Med,  Journ.,  1877,  p. 
410 ;  Le  Progrhs  Mid,,  1877,  p.  677 ;  New  York  Med,  Joum.,  xxiii.,p.  179)4: 
but  it  does  so  slowly,  and  in  the  great  majority  of  cases  after  warnings  which 
can  be  overlooked  only  through  the  most  reckless  carele8sne8S.§  Many  of 
the  inconveniences  which  attend  the  use  of  ether  can  be  obviated.  Thus,  in 
order  to  prevent  the  nausea  which  often  follows  the  anaesthesia,  the  patient 
should  avoid  eating  for  at  least  six  hours  before  the  inhalation,  and  should 
take  from  one  to  two  ounces  of  brandy  just  before  commencing  the  latter 


Unlike  that  of  chloroform,  the  vapor  of  ether  should  be  administered  in 
a  concentrated  form.  When  so  inhaled,  in  most  persons  it  will  produce 
complete  insensibility  in  from  three  to  eight  minutes,  provided  that  no 
uncharged  air  be  admitted  during  the  time  named.§  According  to  Br. 
Snow,  air  at  80°  F.  saturated  with  ether  contains  seventy-one  per  cent, 
of  the  vapor.  This  point  is  probably  never  reached  in  the  practical  use  of 
ether,  but  the  nearer  it  is  approached  the  more  rapid  will  be  the  induction 
of  anaesthesia. 

The  ordinary  method  of  the  administration  of  ether  in  Philadelphia  is  as 
follows : 

Out  of  stiff  paper  a  cone  is  made  of  such  size  and  shape  that  its  base  will 
fit  closely  over  the  nose  and  mouth  of  the  patient.  In  this  cone  a  napkin, 
a  small  towel,  or  a  conical,  hollowed-out  sponge  is  to  be  placed.  About  an 
ounce  and  a  half  of  ether  having  been  poured  on  the  napkin,  the  cone  is  to 
be  closely  applied  to  the  face  of  the  patient,  and  kept  there.  If  anaesthesia 
be  not  complete  in  four  or  five  minutes,  a  second  dose  of  ether  should  be 
put  on  the  napkin,  care  being  taken  that  the  removal  of  the  appar&tus  is 
only  momentary.     When  patients  are  fastidious,  and  a  few  moments  are  of 

*  Twenty-seven  cases  of  sadden  dcnth  from  ether  are  collected  by  Dr.  TI.  M.  Lymao 
{Artificial  Aueemhe»in,  New  York,  1881).  In  most  cases  the  respiratory  centres  were 
already  enfeebled.  Bmin  tumors,  obstractions  of  the  bowels,  cancerous  tumors,  seem  even 
more  important  cuntrnindications  than  cnrdinc  disease.  In  disease  of  the  heart  ether  is 
probably  the  safest  of  the  anaesthetics ;  but  when  there  is  great  exhaustion  of  the  nervous 
system  its  use  requires  great  caution.  Sudden  pulmonic  oedema,  outpouring  of  bronchial 
mucu.o,  and  fatal  cerebral  hemorrhage  have  occurred  during,  or  directly  after,  the  antes- 
thesia. 

t  For  case  in  which  a  fatty  heart  apparently  suffered  sudden  arrest,  see  Brit,  Med,  Joum., 
1887,  ii.,  p.  602. 

X  See  also  Gm.  Hebdom.,  1878,  p.  583. 

§  Various  inhalers  have  been  invented  for  facilitating  the  use  of  ether,  but  they  are  very 
rarely  used.  For  information  on  these  points,  see  New  York  Medical  Record,  May  1,  1S06, 
and  A'eio  York  Medical  Journal,  April,  1871.  The  inhaler  of  Dr.  AUis  is  probably  of  real 
serrioe.    See  Philadelphia  Medical  Timet,  vol.  iv. 
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ao  inpcntuioe,  the  gradual  commenoement  of  the  inhalation  is  much  more 
lilifiiUDt,  as  the  Brat  choking  sensation  is  therehy  to  a  great  extent  avoided. 

Id  tisiiig  ether  at  night,  its  inflanimablo  nature  must  not  he  furj;uttcjj»  I 
ItaTe  mem  fire  flash  from  a  candic  through  soiutj  lour  or  five  ft'et  of  diffui*ed 
Tapor  to  the  8|H>nge.  The  Hght  should  always  be  above  the  patient,  as  the 
high  5|)cciiic  gravity  of  the  vnpor  of  ether  causes  it  to  fall  towards  the  floor. 

Adminij»tC'rod  by  the  inoutli,  ether  has  been  used  with  adyantage  in  Tari* 
u>u&  fornis  of  co/iV,  but  is  generally  inferior  to  chloroform.  W^hen,  however,  as 
in  Aomc  cases  of  retrocedent  or  internal  gout^  there  is  with  the  {uiinful  gastric 
And  iutetttitial  spasm  a  condition  bordering  on  collapse^  the  stimulant  pro|>er- 
tifs  of  ether  make  it  very  valuable. 

Ill  sudden  ginklng-E^pvlU^  either  from  poison  or  from  natural  causes,  ether, 
mm  «  powerful  and  very  quiokly-acting  stimulant^  is  oflen  indicated.  In  some 
tmmm  of  this  description  it  may  even  be  adminiRterc^  by  inhalation.  Of 
OOVfse,  under  these  circum»tarjcci$  its  induenee  should  not  be  carried  nearly 
Co  die  point  of  producing  anaesthesia. 

Ail  mi  tmthelminhCy  ether  Itas  been  used  by  MM.  B<^urdier  and  Lortet 
with  Boeoeia  against  the  tapc-worm.  For  tbis  purpose,  an  ounce  arjd  a 
liolf  may  be  administered  at  once,  followed  in  two  hours  by  a  full  dose  of 
cttstor  oil. 

Ill  htjMtiTin,  neuralgitty  nenxms  headetehe^  and  Mpamnodtc  neuroseMj  such  aa 
hicc*fU^h  and  atthmftj  ether  is  occasionally  employed  with  benefit. 

When  ether  is  swallowed,  it  produces  a  sense  of  strangulation  and  choking, 
which  seriously  inteTferes  with  its  use.  For  this  reason,  it  is  bc^t  given  in 
capi^ulcs,  or  in  ice-wld  water.  Probahly  large  doses  «re  bciit  administered  by 
patting  them,  mlxud  with  an  ecjual  uuiuuut  of  bra  tidy ,  un  finely-cracked  ice 
before  drink iug. 

The  dose  is  from  one  flui drachm  to  half  a  fluidouuce. 

OHLOROFORMTJM-OHLOROFOEM. 

MmiFNYL  Chlouide — Tkrciilokii>e  uf  Foa.MYt.  (C^nCl,  —  CnC\). 
-  This  itubbtance,  which  was  discovered  in  18HI  by  Mr.  Samuel  Guthrie,  of 
8iickett*a  Harbor,  N.  Y,,  is  produced  by  the  action  of  chlurine  upon  alcohoL 
It  is  a  colorless,  limpid »  and  neutral  fluid,  wbieh  is  for  practical  purpt»6es  uniu- 
fl.iiumj*ble»  although  it  cun  be  made  to  burn  witii  a  greenish  flame  {F(jwitr»§ 
Cft^rnixtr^,  Am-  ed.,  18G9,  p.  5Gt>).  liA  tante  l^  hut  and  sweetish  ;  its  odor 
ft^gjant  and  peculiar.  It  is  soluble  in  alcohol  and  in  ether,  but  when  dropped 
into  water  it  sinks,  if  pure,  as  transparent  glubulea  witiiout  milkiness.  The 
sWhoiic  solution,  when  modorateiy  diluted  with  water,  forms  an  aromatic, 
ffWeecish  liquid.     It  is  antiaeptio,  but  docs  not  eoii^ulate  albumen. 

In  the  U.  S.  PharmaeopcBia  it  is  officinal  to  two  forma. 


CMtXJROrOHMUM     VeXALE— CoMM  EBOIAL     CHLOROFORM.     U.  S  — The 

erude  chloroform  of  commeree.     Sulphuric  acid,  whcii  »liaken  with  it,  after 
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a  time  separates  as  a  stratum  of  a  dark-browDish  color.  This  color  is  doe  to 
a  carbonization  by  the  acid  of  the  impurities  in  the  chloroform. 

ClILOROFORMUM   PURIPICATUM — PUBIPIED  CHLOROFORM.    U.S. The 

U.  S.  Pharmacopoeia  directs  that  the  commercial  chloroform  shall  be  purified 
by  the  action  on  it  of  sulphuric  acid  and  bj  subsequent  neutralization  with 
carbonate  of  sodium,  and  distillation  in  a  retort  containing  quicklime.  Piui- 
fied  chloroform  should  respond  to  tlie  following  testa :  Sulphuric  acid  shaken 
with  it  should  not  be  colored ;  it  should  not  alter  litmus  blue,  even  after  it 
has  been  exposed  in  a  white  glass  bottle  to  direct  sunlight  for  ten  hours. 

Physiological  Action. — Although  somewhat  of  an  ansdsthetic,  chlo- 
roform applied  locally  is  a  powerful  irritant.  On  the  skin  it  produces  redness 
and  burning ;  if  the  evaporation  be  restrained,  vesication  is  induced  by  it. 
Taken  into  the  mouth,  it  causes  a  burning  sensation,  and,  when  swallowed,  a 
sense  of  warmth  in  the  stomach. 

The  vapor  of  chloroform,  when  inhaled,  produces  symptoms  seemingly 
similar  to  those  induced  by  ether,  except  that  the  choking  sensations  are 
absent,  and  that  the  stage  of  excitement  is  generally,  but  not  always,  shorter 
and  less  violent  than  that  of  etherization. 

Dr.  Snow  (On  Anxsthetics^  London,  1858)  divides  the chloroform-narcosia 
into  four  degrees  or  stages,  but  the  division  adopted  by  Sabarth  (Z)eM  Cfdo- 
ro/omij  Wiirzburg,  18G6)  and  most  writers  seems  more  useful.  This  dassifi- 
cation  recognizes  three  stages.  In  the  first  of  these,  the  symptoms  are  similar 
to  those  of  alcoholic  intoxication.  This  stage  is  generally  very  short,  but  in 
athletic  persons,  and  especially  in  those  who  have  been  intempei-ate,  it  may 
be  very  long  and  very  violent,  and  may  persist  after  loss  of  consciousness. 
In  drunkards,  this  excitement  at  times  cannot  be  overcome  without  grave 
danger  to  life.  During  this  first  stage,  although  consciousness  is  not  lost, 
the  sensibility  is  generally  blunted,  but  very  rarely  is  it  altogether  annulled. 
Dr.  Coleman  (Sansom,  Chlorofomi^  p.  55,  Phikdelphia,  18G6)  states,  how- 
ever, that  he  has  extracted  his  own  teeth  without  pain ;  and  Dr.  Snow  relates 
the  anecdote  of  a  child  who  played  with  his  toys  during  the  operation  of 
lithotomy. 

During  the  second  stage,  which  is  that  of  ansesthesia,  the  consciousness 
and  sensibility  are  abolished,  the  muscles  are  relaxed,  and  the  patient  lies 
perfectly  quiet  This  is  the  surgical  stage,  during  which  ordinary  operations 
are  performed.  As  already  intimated,  in  some  cases  the  first  and  second 
stages  are  united,  so  that  violent  excitement,  muscular  spasm,  and  rigidity 
may  coexist  with  loss  of  consciousness  and  of  sensibility. 

The  third  stage  is  one  of  profound  narcosis,  with  stertorous  breathing, 
intense  muscular  relaxation,  and  abolition  of  ordinary  reflex  actions.  This  is 
always  a  condition  of  danger,  and  its  induction,  except  under  very  peculiar 
circumstances,  by  chloroform,  is  absolutely  unjustifiable. 

The  pulse  in  the  first  stage  of  chloroform-narcosis  may  be  quickened,  even 
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ftpptreotlj  strengthened ;  in  the  second  stage  it  is  gcnta^ly  about  normul  ia 
fi^ecpiencw  but  is  more  or  less  weakened ;  in  the  thtrd  sLaf^o  it  may  be  rapid 
and  weiik.  Dr.  Noel  {Lotid,  Med  Record^  1877,  p.  457)  calU  attention  to 
a  eemc&t  Tcnooa  puUe,  most  marked  in  the  e&ternd  jugulars^  which  ho 
■■irrtB  ft«qacDtly  occurs  during  the  wakiQ<<  up  from  chloroformisation. 
He  beliefTes  it  to  be  a  symptom  of  serious  cardbc  embarri^ment.  E.  Slmo- 
tiiii  fouftd  that  the  temperature  usually  ritjes  during  the  fiist  stage  (.l^-.8^Ct), 
fiillB  sliglitly  during  the  second  or  remains  abov^e  normal,  and  fidls  de<^idadly 
diLriDgtht!  third  stage  {Ckntralh,  Chirnrgxe,  1877,  p.  234). 

In  man  the  firit  arrest  of  re'jpiratjori,  so  obvious  in  etheritationi  rarely  if 
©Ter  ooeuni.  This  is  probably  in  great  measure  owing  to  the  chJorofurm 
Tapor,  as  employed,  being  much  more  dilute  tEian  the  ether  vapor.  The 
«£Xpenmeots  of  Holmgren,  KonLachmcr,  and  others  have  shown  that  upon 
tlie  lower  animals  the  respiratory  actioc  of  eltloroform  is  similar  to  that  of 
rUaer  (see  p.  281),  exeepttiig  in  that  it  is  much  more  intense. 

Dr,  Baudin  {Le  Pro*jrh  M*d>^  Sept.  1874)  called  attention  to  the  pupil 
aa  Q  ^ide  in  chloroforoiization,  stating  that,  akhougli  at  first  it  ia  uniformly 
4tlated,  afterwards  it  is  uniformly  immovably  eontnieted,  and  thiit  this  is 
the  period  for  operating,  %Sehlilgcr  is  in  accord  with  Dr.  Baudin  ;  in  one 
hundred  and  twenty  out  of  one  hundred  and  twenty-two  cases  ob^scrved  the 
pupil  was  dilated  during  the  stage  of  excitement^  during  oompfete  aniissthesia, 
narrowly  contracted.  He  also  states  that  if  during  anflesthesm  the  pupil  re- 
turns to  normal  more  chloroform  is  required,  but  if  it  suddenly  dllatjcs  danger 
is  imminent.  At  present,  however,  the  condition  of  the  pupil  ainuot  be  con- 
flderi?d  a  safe  guide  in  ana^sthotization.  Dogiel  {Reickert*s  Archio/Ur  AuaL^ 
1866)  affinus  that  in  rabbiLi,  during  the  st-agc  of  excitement^  the  pupil  is  oon- 
Uscted  ;  during  ans^thesia,  dilated.  Prof.  8chifF  has  strenuously  uombuted 
the  conclusions  of  Baudin;  and  in  a  very  careful  series  of  experiments  on 
animals  Dr.  W,  H.  Winslow  found  that  the  state  of  the  pupil  varies  very 
greatly  in  the  same  stage  of  anaesthesia.  Thus,  in  complete  anie.^thesia» 
aomctimes  the  pupil  was  widely  dilated,  sometimes  contracted ;  and  death 
sometimes  occurred  with  a  dilated,  sometimes  with  a  contracted  pupil ;  in 
ibe  former  case  probably  being  syncopal,  in  the  latter  asphyxial  (^miad. 
Mfd,  T*me$,  vi.^  p.  275). 

The  action  of  chloroform  on  the  nervous  system,  like  that  of  ether,  ia 
ehioHy  ufHin  the  brain  and  spinal  centres.  Carter  ( British  MedicaiJournal, 
Feb.  I8G7)  found  that  very  decided  unasmia  of  the  brain  can  be  seen  in 
Buiiuals  gubjecUid  to  its  hifluenee  after  the  cerebrum  ha.s  been  laid  bare ;  and 
accident  in  man  (Amcr,  Jo  urn,  Med,  <5c/.,  1801*)  has  furnished  the  corrobo- 
rmtiou  of  hts  experiments.  Bernstein  {SchnuWi  JaJirbiicher^  Bd.  cxlii.  p. 
227)  Im*  demonstrated  that  its  action  on  the  jioriphend  nerves  is  very 
alight.  He  found  that  there  was  no  perceptible  ditferonee  in  the  condiitiing 
power  of  the  two  iichiatic  uen'es  of  a  frog,  ehJoroformed  ailer  one  of  ita  iliac 
arteries  had  been  tied.     It  is  doubtful  how  far  the  muscular  excitement  of 
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the  second  stage  is  due  to  real  spinal  exaltation  and  how  far  it  arises  from 
other  causes.  Bert  asserts  (  Omi/>^e«-/?cw{£w«,  t.  Ixiv.,  1867)  that  it  is  purely 
psychical,  and  that  there  is  during  the  production  of  anaesthesia  a  steady 
lowering  of  reflex  activity.  He  rests  this  assertion  upon  the  fact  that,  in 
animals  chloroformed  after  section  of  the  cord,  there  is  no  motor  disturb- 
ance below  the  point  of  section, — ^a  fact  which  certainly  demonstrates  at  least 
that  the  muscular  excitement  and  the  convulsions  are  cerebral. 

In  some  animals  the  first  efl'ect  of  the  inhalation  of  chloroform  upon  the 
circulation  is  a  decrease  in  the  frequency  of,  the  heart's  action.  Dogiel 
believes  that  this  is  due  to  a  stimulation  of  the  inhibitory  centres,  because  he 
has  found  that  it  does  not  occur  after  section  of  the  vagi.  The  afier-incrc&se 
in  the  rapidity  of  the  pulse  appears  to  be  due,  at  least  in  part,  to  paralysis 
of  the  inhibitory  centres,  upon  which  chloroform  seems  to  act  as  upon  the 
oculo-motor  centres,  producing  in  them  at  first  excessive  functional  activity,  but 
afterwards  functional  paralysis.  Both  Kentschmer  and  Knoll  (Joe.  cit.^  p.  II) 
have  noticed  in  rabbits,  when  either  ether  or  chloroform  is  inhaled  through 
the  nose,  a  moiuiiutary  rise  of  arterial  pressure  corresponding  to  the  arrest 
of  respiration,  and,  like  it,  evidently  produced  by  irritation  of  the  peripheral 
trigeminal  branches. 

The  very  careful  experiments  of  the  English  Chloroform  Committee  ( J/«rf.- 
Chirurg,  Trans.,  vol.  xlviii.  p.  326)  proved  that  after  the  first  half-minute  of 
the  inhalation  of  chloroform  there  is  a  progressive  lowering  of  the  arterial 
pressure.  It  would,  a  priori,  appear  probable  that  this  is  to  some  extent  due 
to  a  vaso-motor  paralysis ;  but  Sansom  and  Harley  state  that  there  is  a  spasm 
of  the  small  vessels,  which  can  be  readily  seen  to  occur  in  the  web  of  the 
frog  during  chloroformization.  Not  until  the  third  stage  is  reached,  accord- 
ing to  these  authors,  do  the  vessels  relax  into  dilatation.  K  these  observations 
are  coiTect,  chloroform  first  stimulates  and  afterwards  depresses  the  vaso- 
motor centres.  Elsewhere  in  the  present  work  I  have  dwelt  upon  the  fallacies 
of  the  observations  of  such  as  those  just  quoted,  and  the  experiments  upon 
arterial  pressure  of  Prof.  H.  P.  Bowditch  and  C.  S.  Minot  {Boston  Medi- 
cal and  Surgical  Journal,  May,  1874)  appear  to  prove  that  the  fall  of 
pressure  is  in  part  due  to  a  paralysis  of  the  vaso-motor  centre.  They  found 
that  after  the  exhibition  of  the  drug  in  curarizcd  animals  galvanization  of 
a  sensitive  nerve  is  followed  by  no  rise  of  pressure,  or  a  very  slight  one, 
and  that  compression  of  the  carotids  did  not  cause  the  customary  vaso-motor 
spasm  and  rise  of  arterial  pressure. 

On  the  heart  itself  chloroform  undoubtedly  exerts  a  steady,  powerful 
depressing  influence.  Injected  into  the  jugular  vein,  it  instantly  arrests  the 
heart's  action  and  destroys  its  muscular  irritability.*  Even  the  vapor  of 
chloroform,  when  locally  applied  to  the  exposed  heart,  paralyzes  it  (^Edinh* 

•  Qlovcr  {Edinb.  Med.  Jonrn.y  1842),  Qosselin  {Arch.  Gin.,  1848),  Anstie,  H.  C.  Wood. 
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Jmim,^  IS42).  WheD  artificial  respiration  is  maintained  tlic  effei!!; 
€>f  clihiniroriu  upon  tlic  heart  is  very  apparent  (Journ,  Anat,  and  Phyiiol,^ 
xtii  220 j.  It  is»  therefure,  demonstrated  that  chbrofurm  upplied  in  u  suf- 
ficiently concentrated  form  desfroj/s  (he  confraci He  power  af  t!w  ht'(irt-mu9clt;. 

The  respimtiona  may  at  first  be  rendered  slower  by  chlorofijrni,  but  nUer  a 
time  are  generally  quickened,  and  as  the  iiibidatinn  w  persist-od  iu  they  lieeome 
more  and  more  shallow,  irre^lar,  and  distaut,  and  finally  ceaae. 

In  animals,  without  doubt,  chloroform,  when  inhaled,  usually  producer 
death  by  abolishing  the  iuuetional  puwer  of  the  medulla  oblongata  and 
thereby  arresting  respiration.  It  haa  been  denied  that  oliloroform-vapor  ever 
killa  animala  lu  any  other  way.*  This  is,  bnwever,  a  mistake.f  If  the 
ebJortiform  vapor  be  administered  in  a  very  dilute  foriir,  the  henrt  generally 
cpntinues  to  heat  for  a  long  time  ailer  the  oeesation  of  respiration.  If  the 
Tttpor  littvc  been  Jess  diluted,  cardiiio  and  respiratory  action  inuy  cease  ahnost 
eimultaneonsly.  If  the  vapor  have  been  adiuuiistered  in  a  concentrated  form^ 
mrrtist  of  the  heart*a  beat  may  precede  arrest  oi'  respiratioiLj 

When  death  is  produced  by  chlorofonn  in  man,  it  U  generally  by  cardiac 
arrest,  stometiin^  by  asphyxia.  That  syncope  occurs  proportionately  more 
fr«M|uently  in  man  than  in  animals,  is  Bimply  because  this  farm  of  deaih  is 
ftuddeu  and  unexpected.  A»^ph}xia  comes  on  gradually,  ao  that  in  man  the 
tlifvmteniog  xymptouis  are  perceived,  and  death  i»  averted  by  prompt  meoa- 
Qftes,  In  animals,  however,  the  object  being  to  kill,  nature  is  allowed  to 
take  its  couri^e.^ 

Tlie  evidence  is  not  at  present  sufficient  to  enable  a  positive  determination 
oa  to  wliether  the  action  of  the  anaesthetic  upon  the  heart,  when  a  sudden 
futal  syncope  is  produced,  h  a  direct  one,  or  whether  it  is  a  reflex  one  ( T.  B. 
Lcnte,  pH^choi,  and  Med,  Lrqal  Joitrnai^  Feb,  1875),  due  to  an  irritation 
of  tlie  peripheral  filaments  of  the  pulmonic  nerves.  Certainly  those  who 
believe  it  to  be  reflex  have  as  yet  brought  forwarti  no  proof  of  their  theory. 
As  chloroform  doe^  act  directly  upon  the  heart,  it  seems  to  me  winer  to  bold 
to  it9  direct  action  until  it  haij  been  demonstrated  that  it  is  impotf&ihle  to 
prodooe  syncope  after  division  of  the  par  vagum.  The  mere  rapidity  of  the 
occurrence  is  of  little  importance,  as  pulmonic  absorjition  is  practically 
instantaneims  and  the  bliiod  goes  directly  from  the  lungs  to  the  heart. 
What  is  true  of  the  theory  of  reflex  syncope  is  also  true  of  various  other 
theories  which  have  been  brought  forward  to  account  for  the  chloroform 
deaths,      I  think  they  are   unnccci>sary  and  unprovcn,  although  some  are 


*S»c^  etpeoisllj,  r«|)urt  at  tho  French  Cbtoroform  CotDtnfiSion.  Sftb*rth,  /Mt  Chhro- 
/nrm,  p,  44. 

f  OiQ»uU  Snow,  Oh  AHKMthetitytf  p.  Ill;  ADf>tio,  Stimuitintit  tMmi  *V«r<?o|ic#;  Hk:litirtI«VD, 
M^iimi  T%m*9  mtd  QazttU^  1370:  Chloroform  Couamittec,  Mrdiro-Chirwrtfifttt  Ttnu^uc- 
rtoijt,  ruL  »!vti,;  Vn1|»i(ili,  L*^uu§  mr  VAppareii  VoMo-Moiturf  rol.  ii,  p.  t57» 

t  Cotiip»r«  Jottnt,  AhhU  and  Phjfuint.^  xiii.  226. 

I  Ft»r  proof  ibal  o»rdiaa  doalb  doei  oooar  mmoag  aaioaftlB,  m«  Jour.  Anat,  and  Phynol*, 
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ingenious,  and  it  is  possible  that  death  may  take  pfcwe  at  times  in  the  r-^^,^ 
they  suggest.     Waiit  of  space  preTeata  my  doing  more  than  gidng 
ences  to  the  most  important  papers^"^ 

According  to  Harlcy  {Fhifsiological  TrafinaciioM^  Londorj,  18t>5), 
tn  m'hieh  rh  little  as  five  per  cent,  of  chloroform  htia  been  added 
very  liquid  Lind  of  a  bright  arterial  hue.  After  a  time  eiystftls  form  im 
Buett<.*lier  (  VirchowU  Arckivy  vol  xxxiL  p.  12G)  was>  I  believe,  the  fiwt  to 
study  these  chaugea  closely.  The  first  alteration  noticeable  in  the  red  hliKHi' 
diftks  18  a  dirxiiuutiyu  of  their  size,  which  A*  Schmidt  and  F.  Schweigvr- 
SeJdel  (Btrichte  J.  ki/ni^.  sac f us.  GeittU*ch,  iL  Wiit&rniich,,  tiMth-phi/s,  A7., 
1807,  p.  1  !;>(->)  assert  to  be  dae  tt)  coutraetion,  becauae  when  blood  ia  treated 
with  water  until  the  red  globules  disappear^  and  earbonio  acid  gas  is  panMid 
through  the  liquid  until  they  reappear,  on  the  addition  of  chloruforoi  the 
flharply-eontoumd  bodies  will  be  seen  to  undergo  marked  contrueiioo.  At 
was  first  ebown  by  Boettcher  {he,  cii,,  p.  127)  and  oonfinaed  by  Schmidt 
and  SL'liweiger-Seide),  chloroform  alone  produces  no  other  altemtiuu  thaa 
contraction  in  the  red  blood^li^ks.  If,  however,  air  be  admitted  to  blood 
containing  chloroform,  the  corpu^*les  rapidly  disappear,  dissolving  in  the 
flerum,  out  of  wliieh,  after  a  time,  haematin  crystallizes.  Both  of  the  aulhorJ- 
tiefl  quoted  believe  that  the  latter  ebanges  are  due  to  oxidation. 

Boettcher  states  {loc.  ctt.^  p.  129)  that  chloru form- vapor  mixed  with  air 
converts  enough  of  the  oxygen  of  the  latter  into  ozone  to  react  with  iodinti 
Btarch  paper ;  and  Schmidt  and  Schweigcr-Setdel  have  found  that  an  ex( 
of  carbonic  acid  in  the  blood  interferes  with  the  changes  caused  by 
form.  Fnjm  these  factu  it  seems  probable  that  their  opinion  as  to  the 
of  the  blood-changes  ia  correct.  Harley  {^loc.  ciL)  has  studied  the  e^eot  of 
chloroform  on  the  absorption  of  gases  in  the  blood.  He  states  that  when 
chloroibrm  is  added  to  fresh  blood,  and  the  mixture  allowed  to  stand  for 
twenty-four  hours^  a  marked  increase  takes  place  in  the  propi:>rtion  of  oxj 
and  a  lessening  in  that  of  carbonic  acid.  This  is  in  accord  with  the  th< 
just  mentioned;  for,  atler  the  complete  oxidation  of  the  hmmato-glubulLu 
brought  about  by  the  chIori>form,  further  coisumpbion  of  oxygen  could  not 
occur,  and,  as  it  continued  to  be  absorbed  from  ihe  air,  it  would  accumulate 
instead  of  being  converted  into  c^arbonic  acid. 

How  far,  during  ordinary  nareosLs,  chloroform  produces  the  changes  just 
di^cribed  in  the  blood,  is  somewhat  unccrt^n ;  but  it  would  seem  very  im- 
probable that  tliey  occur  to  any  great  extent.  A  very  sensitive  test  of  th« 
destruction  of  the  red  disks  in  the  body  is  found  in  the  production  of  icteras; 
and  icterus   never   follows   anaesthesia.     Ou    the   other   hand,  Huaeuumn 

•  RiohArUson,  Medicttt  Timegnud  Gnttitt,  1870.     Ai)ifcw  U.  8tiiith,  iVrw  York  MmniitM 

Jonmaf^  ISTl;*  p*  4ft.   Conewlt  also  J.  C.  Reeve,  Amerienn  Joitrnal  »/  the  Medical  Sci^nvm^ 

Oct.  I8ft7,*  Ht*nry  M.  GibboDs,  Jr.,  f*iiv*Jic  Mtdictti  and  Snryicnl  JoHrmil,  June,  1^A9; 

Snow,  On   Aimntheticti :  SausfniJ,    On  Chiom/arm;  Had  0.  W.  Copeland,  Philudtlpkia 

^bdi^l  Timett,  p.  55D,  1874. 
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(^Sektmdi'tJahrbUehfT^  Bd,  c!i,  p.  84)  intimates,  on  what  authority  I  do  not 
kjiow^  llmt  tttler  aMaesthc^iji  bile-acids  appear  in  tlie  urine  ;  aud  B<irt  (Jonrtittl 
:^AMi%i4miif  and  Phtfsmhtytf^  ^I^y,  1870)  has  timnd  that  the  oxygen  of  the 
Uood  iiiidi*rgp€S  during  anic^thestH  an  iTscroasc,  such  m  ILirley  luis  found  to 
lui|ipcii  when  chloroform  is  added  to  1>1(hmI  oiiLside  of  the  body* 

TheRxIPEUTICS, — As  an  ainEiitlxetic,  chloroform  possesses  the  advint  ig«3 
of  qtiickn^!i!«  and  pleasantness  of  operation,  smalUieBS  of  dose,  and  cheapness. 
These  advantaj^res  are,  however,  so  outbftliineed  by  the  diingers  which  attend 
tta  uac,  that  its  employment  under  ordinary  circumstances  is  unjustifiable. 
It  kitb  withuut  wanting,  so  suddenly  that  no  forethought  or  skill  or  care 
can  guard  against  the  fatal  result.  It  kills  alika  the  robust,  the  weak,  the 
weU^  and  the  diseased ;  even  the  previous  safi'  passage  through  one  or  more 
lahalatiuns  is  no  guamntee  against  its  lethal  actiou.  Statistics  seem  to  indi- 
cate a  tuortality  of  about  one  in  three  thousand  inhalations  f  and  hundreds 
nf  mtierly  nimeceasary  deaths  have  been  produced  by  the  extraordinary  per- 
ntenoe  id  its  use  by  a  i>ortiun  of  the  profession.  It  ought  never  to  be 
«Ba|i)oy«d  except  under  especial  cireuut^tances,  as  when  a  speedy  action  is 
denred  in  imftpcrul  echtmpsia^  or  when  the  bulkier  anaesthetics  cantiot  be 
kraosportedf  as  in  the  field  during  war-time. 

In  oUrtetric  cases,  chh)ryfona  has  been  used  even  by  those  who  give  the 
prefbreooe  to  ether  iu  surgery.  So  far  as  I  know,  no  death  has  as  yet 
oecumHl  from  chloroform  during  pnriurifkm,  although  alarming  effects  hav» 
been  induc<*d.  The  excitement  of  child-birth  does  seem  to  fortify  the  ^stom 
■gainst  the  deleterious  iufiuenee  of  chloroform.  But  even  in  these  cases  I 
chink  ether  is  just  as  useful  as,  and  much  safer  than,  its  sbtcr'anassthetie. 

Various  mechanical  inventions  have  been  made  for  the  adnjiiiistration  of 
chloroform ;  but  these  inhalers  do  not  appear  to  offer  any  advantages  over 
the  simple  napkin,  and,  at  least  iu  this  country,  are  rarely,  if  ever,  used.f 
A  handkerchief  or  towel  may  be  folded  into  a  bird  s- nest  shape,  and  twenty 
or  thirty  drops  of  the  anaesthetic  be  put  upon  this  and  then  held  close  to  the 
iDcmth.  Br.  Simpson  advises  that  a  towel  be  laid  over  the  mouth  and  nose, 
ind  the  chloroform  slowly  dropped  upon  this  until  ansestliesia  is  induced. 
Whatever  plan  be  employed,  it  is  of  vital  moment  that  the  vapor  be  well 
diluted :  not  more  than  three  and  one-half  p'.-r  cent,  of  it  should  be  contained 
b  the  inspired  air. 

When  administered  by  the  moutli  in  sufficient  i^uantity,  chloroform  pro- 

•  See  Richttrd»uo.  Mrdicnl  Time*  mtd  (Jnztttft  1870  ;  Jlftirjr  M*  ^iibbune,  Jr.,  Pnvi/h  Mni^ 
tf^iJ^^Hfitat,  June,  ISftQ;  SquiUb,  On  Anifthetkm^  AW  York  Mrdifil  Jotirtml^  April,  1871, 
l.jrtnvti  bn*  enllecieHl  3-12  fitt^e^  a(  (Wcilli  frfuiii  ubbtroforin  a^itiast  27  frotn  ethor,  und  gived 
tb9  fftik»  uf  tlcAth  iQ  anoMtheflia,  chlurofonn,  1 :  38ti0;  olhor,  1 :  ]A,542.  Nilroui  oxIJe 
■|>ptaw  bo  b«  tJie  m(t»t  of  all  the  aowatbetlca,  its  ratio,  ii«eofding  to  RotienBtein,  being 

t  For  a  itcieriptioa  of  inbalcrs,  ■««  irorki  of  Siuiioai  and  Snow;  aJao  Alll«^  Phila,  M^d. 
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duoee  ajraptoniH  similar  to  but  much  more  permanent  tban  those  wKteh  P 
eauBee  when  irilnded.     It  fa,  liowevcr,  very  rarely,  if  ever,  need  in  this  wtt^^ 
for  its  coiistitutionjil  effect,  but  is  sometimes  of  advftntnge  in  severe  neitmlgitii^''^^ 
iVlieti  quinia  for  any  reason  cannot  be  administered  in  an  agne^  a  euii- 
cient  dose  of  cbloroforui  (fSss  to  f3i)  to  produce  a  mild  nareogis,  given  just 
before  tlic  expeetid  time  for  the  recurrence  of  tlio  chilly  will  ujmally  abort  iu 

When  cblorofonu  b  ttiken  into  the  stomach,  a  eonsiderable  portion  of  it 
is,  without  doubt,  evaporated,  m  that  the  intestimd  c^nal  becomes  filled  with 
the  vapor,  Chlomforai,  therefore,  when  so  placed  exerts  both  a  local  anodyne 
and  a  Btimulaut  carminative  action*  For  this  rea^^on  it  la  exti'etuely  valuable 
10  all  cases  of  rnlic^  and  it  will  often  even  iiKsuage  the  pain  of  collcn  piclOHum. 

Externally,  as  a  rubefacient  and  anodyne,  chloroform  is  very  largely  com- 
bined with  other  substances  into  liniments,  which  are  especially  useful  in 
cases  of  chronic  ni'tirafgic  or  rheumaftc  paum. 

ToxicuLOOY.^Death  may  occur  at  any  time  during  the  inhalation  of 
chloroforTn.  In  some  cases  it  ha^i  seemed  to  be  instantaneous,  but  generally 
it  is  preceded  by  symptoms  such  as  a  change  iu  the  expression  of  the  face, 
which  becomes  very  pale  or  livid,  evident  irregrularityof  the  respirution,  and 
failure  of  the  pulse  :  a  shudder,  or  a  violent  convulsion,  ur  even  a  sudden 
access  of  maniacal  excitement,  has  been  noted  in  some  case«.  After  death 
the  heart  is  almost  always  found  relaxed,  distended,  and  its  right  side  filled 
with  bloiid. 

When  death  is  threatened  through  asphyxia,  the  alternate  dasibing  of  reiy 
cold  and  very  hut  wat.er  upon  the  face  and  upper  chest  is  often  very  effica- 
cious, Artitic'ial  respiration  should  be  commenced  at  ont^\  Famdiauion  of 
the  diaphragm,  by  pressing  one  pole  firmly  against  the  pit  of  the  stomach 
and  placing  the  other  over  the  larynx  and  the  root  of  the  nock,  has  acted 
very  favorably  in  s<jme  cases*  Dr,  Richardson  has  shown  (loc,  ciL)  that 
there  is  a  danger  of  the  excitability  of  the  muscle  being  exhausted  by  a 
prolonged  use  of  the  g-alvanic  Ktinmlus.  The  application  should  not,  ther^ 
fore,  be  long  continued,  but  should  be  alternated  with  artificial  respiration. 
Whenever  there  is  any  failure  of  the  heart's  action,  as  is  nriarly  always  the 
case,  the  body  should  be  laid  at  an  angle  of  40°,  with  the  head  dowuwarda, 
BO  as  to  favor  the  pa^ssage  of  arterialLzed  blood  to  the  brain  (Dr.  E,  L. 
HohneK,  Chicago  MedicalJonrnnl^  Sept.  1868).* 

In  artificial  respiration,  act  with  the  patient,  and  not  against  htm.  He 
will  not  cease  to  bre-athe  at  once,  and  wholly.  Enjoin  silence ;  watch  the 
first  attempt  at  inspiration,  and  at  the  expiration  compress  the  thorax,  aiding 
its  elastie  reaciiuy,  if  libsolutely  necessary,  by  Silvester's  or  some  other  quiet 
ntethud.     See  that  the  tougue  is  well  forward.     Dry  external  heat  must  be 

*  T  hixx^  nlluwcd  \\i\i^  Hcntcnoc  iu  reimiiTi  i\t  it  wa«  in  tbe  liut  edition*  Since  it  was  fini 
pobljahod,  the  uicthoJ  haa  bt^cn  bruujjiit  TorwartJ  an  new,  tind  ««  baving  originat4>d  with 
N^Ulou  {Pfiiinttrfphitt  Mittivttt  Tim^m^  K*\U,  \y.  and  v.)  The  ftoPition  of  the  patlebt  ti  of 
extreme  impurta»o«.     In  auvero  uatics  tbe  liuad  should  be  pluoed  vortieallj  downw&rdi.  ^h 
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▼igoroildj  used,  aotl  the  inspirL^d  air  should  be  At  from  80^  to  85^  F.,  or 
evcD  ltt^h<sr.  Frictions  and  passive  motion,  to  aid  in  the  circulatioiij  mast 
not  ht  foj^tten.  Efforts  at  resuseitiition  should  be  kept  up  for  at  least  two 
hoam  Nitrite  of  aniyl  htis  hiio.n  used  m  a  tiieuns  of  reeturln<jf  th*i  heart's 
AOtton^  but  ite  power  must  still  be  eonaidered  entirely  9u6  judice  (see  N,  K 
Jteii.  Joum,,  xxtv.^  p.  4G7)« 

Poisoning  has  beeo  produced  by  the  swallowing  of  chloroform.  The 
sjniptotiis  induced  have  been  stupor,  with  contnicted,  or,  in  later  stages, 
ilikled,  pupils^  and  a  stertorous  respiration ^  which  finally  bceomes  Tory 
irregular,  shallow,  and  often  disitant  The  amount  necessary  to  destroy 
life  probably  varies  greatly.  Recovery  has  occurred  afler  the  ingestion  of 
iwo  ounces  (Stillc,  Therapeutic^^  vol.  it,  p.  107),  of  one  ounce  {^Canatht 
Igcm^ei^  March,  1874),  alt^n  of  three  ounces  without  vomiilng  {Bnt  MttL 
JovfTu^  1882,  i.  776).  Tlie  treatment  consists  fu  the  use  oi'  the  stomach^ 
pamp  and  of  the  various  ordinary  mcthod.H  of  arousing  a  narciitixcd  patient, 
specially  the  Hlternate  cold  and  httt  douche,  artificial  respiration,  and  the 
very  cautious  use  of  diffu!>ible  siiinuli  if  required.  Death  may  occur  during 
the  oarcosis,  or  the  patient  may  survive  this  and  perish  from  io6aiumutiun 
of  the  trachea,  oesophagus,  and  stomach,  caused  by  the  local  action  of  the 
chluroforin. 

The  recogtiitlou  of  chloroform  as  the  probable  cause  of  any  given  death 
cannot  be  based  upon  the  f>ost-niorteTn  appcaranccB.  Indeed,  the  latter  arc 
of  no  value  in  deciding  such  a  tjuestion.  The  ansesthetic  may,  huwevcr,  be 
noovered  by  distillation  of  the  lungs  and  blood  within  a  certain  period 
of  time  after  death.  As  to  x}w.  length  of  this  time,  so  Air  as  I  am  awure, 
no  investigations  have  bei  n  njadc. 

Experiments  made  at  tlie  Philadelphia  Hospital  and  confirmed  by  Prof. 
JX4bcau  {Aiimiks  *V lli/gilue^  Jan,  1874)  have  proven  that  persons  stmnd 
aalccp  may  be  cblorofonncd  without  their  being  awakened.  Anic?sth(\^ia 
cannot,  however,  be  produced  in  any  one  partially  awake,  or  even  sleeping 
lightly,  without  his  knowledge. 

Quite  a  number  of  professional  men  have  been  accused,  and  some  con* 
victed  on  the  charge,  of  cumuiitting  rape  on  females  in  whom  they  were 
inducing  anaesthesia.  The  women ,  no  douhtj  believed  that  tlicy  had  been 
violated  ;  but  it  is  certain  that  in  many  of  the  cases,  and  probable  that  in  all 
of  them,  they  mbtook  for  the  reid  act  the  subjective  erotic  sensations  induced 
Hy  tlic  chloroform  or  ether.  The  valuelassne^^  of  the  testimony  of  persiiins 
is  to  occurrences  during  the  time  of  their  intoxication  with  ansesihetica 
should  be  rexjogniied  by  law  as  a  governing  principle  of  evidence. 

AUMIMSTIIATION. — Internally,  from  fifteen  drops  to  a  fluidrachm  of 
chloroform  may  be  given  in  emulsion,  or,  as  it  has  recently  been  stated, 
diasolvctl  in  glycerin  (1  to  3).  The  deep  injection  of  half  a  drachm  of 
«hlori>f<inn  has  been  r.^comraendcd  very  strenuously  hy  Prof.  Bartholow  in 
obstinate  neuralgia ^  and  has  found  some  favor  in  France  (^Buil.  TlUrap^^ 
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xciii^  pp.  433,  471).  In  the  odIj  case  iq  which  I  have  tried  it,  one  ot  tri- 
geminal nearalgia,  the  local  symptoms  oansed  by  it  were  so  severe  as  to 
imperil  the  life  of  the  patient  The  U.  S.  Pharmaoopcoia  recognizes  a  tpirit 
(Spirittis  Chloroformi — 1  to  10,  U.  S.),  dose,  one  to  two  flnidrachms,  and 
a  mixture  {MUtura  Chloroformi,  U.  S.).  From  the  commercial  chlorofoim 
a  liniment  (^Linimentum  Chloroformi,  U.  S.). 

Bichloride  of  Methylene  was  introduced  to  the  notice  of  the  profession 
by  Dr.  B.  W.  Richardson  {Medical  Timei  and  Gazette^  1867,  p.  478)  as  an 
ansesthetic  similar  to,  but  more  pleasant  and  possibly  safer  than,  chloroform, 
and  has  been  pretty  extensively  used  in  London.  It  has  never  been  largely 
employed  in  this  country.  There  is  no  way  of  knowing  how  many  timet  it 
has  been  administered,  but  certainly  lour  deaths  dependent  upon  or  eoiaci- 
dent  with  its  use  have  been  reported  (^Med,  Timet  and  Oaz^y  1869,  iL  S24 ; 
Brit,  Med,  Jour,,  Sept.  1871,  and  August,  1872,  and  London  Lancet,  1877, 
iL  26).  The  recorded  phenomena  in  some  of  these  cases  indicate  that,  like 
chloroform,  the  bichloride  of  methylene  kills  by  paralyzing  the  heart.  It 
is  not  probable  that  it  will  ever  come  into  general  use  as  an  anaesthetic. 

The  Bromide  of  Ethyl  has  been  used  as  an  anaesthetic,  and  at  one  time 
bid  fair  to  become  very  popular.  The  occurrence  of  two  deaths  during  its 
use,  however,  early  arrested  its  successful  career.  It  is  a  very  prompt 
anaesthetic,  in  most  cases  acting  even  more  quickly  than  does  chloroform, 
but  less  agreeably  to  the  patient.  Recovery  is  very  prompt.  Its  action  upon 
the  heart  is  the  same  as  that  of  chloroform.  Injected  into  the  jugular  vein, 
it  arrests  the  heart,  and  one  death  produced  by  it  was  distinctly  by  syncope. 
In  some  cases  it  has  seemed  very  irritant.  It  appears  to  be  quite  as 
dangerous  as  chloroform,  and  will  probably  never  be  used  to  any  extent  in 
practical  medicine. 


CfLASS  IX-EXCITO-MOTORS. 


XN  thifl  clnas  are  Included  suvh  drugs  a^  Increase  the  reflex  activity  of 
die  ipinal  oentrea  and  thereby  pve  riae  to  disturbance  of  uiotiHty*  The 
<mlj  ropreacntatives  of  the  cliu^  used  by  the  practitioner  of  medicine  are 
tliote  drugs  which  oontaiii  strychnia  aa  their  acdre  principle. 


HUX  VOMICA-KUX  VOMICA.   U.S. 

The  seeds  of  Strychnos  nux  vomicja,  a  middk-eized  tree  growing  in  the 
EmA  Indies,  whence  the  drag  enters  commerce.  They  are  oircularj  nearly 
flat  disks,  a  little  less  than  an  inch  in  diiimcter,  covCTcd  with  very  short,  satin- 
Hke,  gmybb  hairs ;  intemally  they  are  tou^h  and  horny,  and  are  possessed 
of  an  intensely  bitter  taste.  They  contain  two  aJkaluids, — strychnia  and 
bmcia,^ — existing  in  combination  with  an  acid,  the  lyo^urfc  of  Pelletier  and 
Oiventou,  whioh^  according  to  FhLseuiann,  is  probably  identical  with  malio 
udd.  Brttcta^  which,  unlike  BtTychnia^  h  wyt  officinal,  is  readily  reockgniied 
by  the  following  test.  When  concentrated  nitric  acid  is  added  to  it,  a  beau- 
tiful scarlet  or  blood -red  color  k  developed  ^  which  becomes  yellowiish-rcdj  and, 
by  warming,  yellow ;  if  to  this  yellow  sointion,  somewhat  diluted,  some  chloride 
of  tin  or  sulphuret  of  amuionium  be  added,  it  beconica  a  bcimtifnl  reddish- 
riolet,  I*hysi«»l*>giciiily  and  thcnipeuticaliy  thw  alkaloid  \a  similar  to,  but 
weaker  than,  strychnia. 

The  diwe  of  the  extract  (Extrnctnm  S^uci»  Vonucmy  U.S.)  is  from  one- 
fourth  to  one-half  of  a  grain,  given  in  pili  \  of  the  tincture  {  TinctuixJ  iVi/cti 
Vomtcm — 1  to  5,  U. S*)|  tifteeo  to  twenty *five  drops;  of  the  nUtract  (ji6- 
ttmctum  Nnci9  Vomicm,  U.  S.),  one  to  two  grains;  of  the  Jfuid  extrad 
(^E/rac/nm  Nuci$  Vomtcm  Fluidum^  U*  S  ),  two  to  three  minims. 

STRYCHNIN  A.     U.S. 

As  kept  in  the  shops,  strychnia  ia  a  gray ish- white  powder,  but  by  sJow 
crystAllization  from  its  alcoholic  solution  it  may  be  obtained  in  octahedral  or 
in  quadrilateral  prisms.  It  is  soluble  in  about  seven  thousand  parts  of  cold 
water ;  in  two  thousand  parts  of  boiling  water ;  very  sparingly  soluble  in  abso- 
lute alcohol,  ether,  and  benzine ;  freely  soluble  in  boiling  o£Bcinal  dcohol, 
which  deposits  it  on  cooling.  It  is  so  bitter  that  it  will  impart  a  very  intense 
Lute  to  twenty  thousand  times  its  weight  of  water. 

Strychnia  yields  a  very  pronounced  violet  color  with  many  oxidizing  re- 
^gants.     The  one  most  ordinarily  employed  is  a  mixture  of  concentmted  sul* 
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phuric  acid  and  bicbromate  of  potassium  (  Otir/s  test).  According  to  Dr.  6»^^ 
the  tost  m  most  deliciit^  if  the  alknloid  be  dissolved  in  a  little  eoneentral^>^^» 
milphurie  acid  on  a  plate,  and  the  bichromate  added  to  it,  when  a  bluish  an^^"^ 
then  violet-purplish  color  is  developed,  passing  finally  into  a  dirty  gi 
Davy%  test  consists  In  the  substitution  of  a  crystal  of  red  prassiate  of  potM^ 
si  am  for  tlie  hjehromate,  Marehand  uses  the  peroxide  of  lead ;  in  this  case 
the  sulphtiric  acid  should  contain  one  per  cent,  of  nitric  acid.  Drs.  Vrij  and 
Van  der  Burg  say  that  these  tests  are  about  equally  sensitive,  and  are  capable 
of  revealing  the  one  SLxty-thousandth  of  a  grain  of  the  alkaloid.  Either  the 
chlorate  or  the  permanganate  of  potassium  may  be  used  instead  of  the  bi- 
chromate ;  indeed^  Dr.  Guy  claims  that  the  permanganate  is  preferaVjIe  to 
the  latter.  IP  the  strychnia  be  in  quantity,  it  may  be  dissolved  in  very 
dUuta  Bulphuric  acid^  and  solution  of  bichromate  of  potassium  be  added* 
when  golden -red  needle-like  crystals  of  the  chroma  te  of  strychnia  will  sepa- 
rate. These  dissolve,  with  the  produQtion  of  a  beautiful  blue  C5olor,  in  oon 
centmtcd  sulphuric  add.  F.  L,  Souiicuschoin  {  ViertcJjahr€S$chriJ't  filr  Prakt. 
Phamiacie,  1871;  says  that  if  strychnia  be  dissolved  in  a  strong  solution  of 
the  sulpliate  of  aesquioxide  of  cerium  a  beautiftil  eolor  is  induced,  which 
generally  passes  into  a  cherry-red,  and  so  persists  for  several  days.  0r* 
FUchors  test  (Lancet y  April,  1872)  consists  in  the  addition  of  solution  of 
chloride  of  gold,  and  the  testing  of  the  precipitate  by  Otto's  method.  The 
physiological  test  for  strjehnia  is  a  very  sensitive  one.  In  it  a  fragment  of 
the  suspected  extract,  dbsolvod  in  a  little  acidulated  water,  is  thrown  into 
the  cellular  tissue  of  a  small  frog,  which  should  afterwards  be  allowed  to 
swim  about  freely,  so  that  its  unconstrained  movements  can  be  watched. 

Physiological  Actios. — Strychnia  acts  in  the  same  way  upon  almost 
all  animals.  According  to  Leube  (ReicJiert^ g  Arcfiiv  filr  Anatomi*^^  1S67» 
p.  G3(} ),  however,  it  takes  ten  times  as  much  to  kill  chickens  as  other  birds, 
weight  for  weight;  and  amonn  mammals  the  guinea-pig  is  very  insensitive  to 
it  It  has  also  recently  been  asserted  that  on  some  monkeys  it  bus  very  little 
influence  {Boston  Medical  and  Snrf^ical  Jourmd^  1872)*  Its  local  action  is 
that  of  a  slight  initant. 

When  taken  in  quantities  just  sufBcient  to  produce  sensible  physiological 
effoots,  strychnia  in  man  inducc?s  a  feeling  of  restlessness,  perhaps  accompa- 
nied by  tremblings  in  the  Itmbs  and  some  e^tiffness  in  the  neck  and  jaws* 
When  a  somcw  hat  larger  amount  has  been  given,  there  may  be  general  mu** 
cular  twitchings  and  startings,  with  stiffness  and  stricture  of  the  throat  and 
chest ;  formications  or  other  abnormal  sensations  under  the  skin  may  nr  may 
not  be  present.  After  poisonous  doses  the  s^Tuptoms  come  on  usually  in  from 
fifteen  to  twenty  minutes,  rarely  after  the  hour,  with  great  suddenness  ;  eome- 
times  the  ctmvulsions  are  preceded  by  partial  epasms  of  the  muscles  of  the 
extremities,  but  more  often  the  patient  is  suddenly  thrown  down  by  a  general 
tetanic  spaam.  In  this  the  body  is  bent  backwards  and  rests  upon  the  heels 
and  the  heaih  in  a  condition  of  prof  nind  opisthotonos ;  the  legs  are  rigidly 
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I  and  the  feet  oTeried  ;  the  arms  bent  and  the  hfunds  olenulied ;  the 

stttnng,  wide  open  ;  the  oorners  of  the  mouth  oflen  dmwn  up  so  as  to 

lee  the  rimg  nardonictts.     The  seusea  are  ofkni  sharpcfiad,  but  rini^inj; 

ia    <:lit*  ear^  and  dimneaa  of  vision  may  be  induced  if  the  fits  are  sevi^rc.    Tlie 

(iu?6  ia  at  first  pule,  but,  if  the  fit  ia  ^ufBcteutly  severe  and  be  protnicted^  it 

beooflitiB  livid  from  the  interference  with  respiration.     Consciousness  iji  not 

i^Mtedf  ualea^  when  u^phj^xiu  becomes  so  pronounced  t\&  to  threaten  death  ; 

m    fi^ch  QiUK'A  M/nictinwM  a  period  of  insensibility  precedes  dissolution,  but 

generally  the  intellect  is  clear  to  the  moment  of  death*     The  muscles  of  the 

}9LW  ire  usually  the  last  in  the  body  to  be  afFected,  but  trismas  fiuidly  cornea 

Ott  ia  severe  c/i»es.     I  have  seen  death  occur  in  tliis  first  convulsion  in  ani- 

Ifnala;  but  Tardieu  states  that  he  kuows  of  no  such  instance  in  man  (ciimpare 
oise  of  Dr,  Demme,  Sr^il  Soc.  Tear-Book,  1865-66,  p.  441).  After  a  time 
the  paroxysm  is  at  an  end,  the  jaw  drops,  the  muscles  relax,  and  a  perioil  of 
^Im  comeft  on,  to  be  suceeeded  by  a  second  convulsion  like  the  first.  Theso 
©onrulsioaa  are  excited  by  the  slightest  touch,  by  a  draught  or  breath  of  air, 
•Teil  by  a  loud  sound  ;  but  a  firm  grasp  or  hard  rubbing  of  the  muscles  is 
woqueutly  grateful*  A  slight  rigidity  b  somotimos  manifest  between  the 
ptrozjams,  but  no  marked  stiffness.  The  Bpasms  are  generally,  but  not 
■IwayB,  very  painful.  There  are  often  erections  of  the  penis,  and  the  imc^ 
*'*<1  urine  may  be  passed  iuvoluntarily.  If  the  C4ise  terminate  favorably, 
^o  c^jiivuLHions  gradually  lessen  in  intensity,  and  fade  away,  Imiving  the 
paticQt  exhausted,  with  a  sore,  tired  feeling  in  the  muscles.  After  death, 
tuortem  rigidity  is  developed  very  quickly.  Autopsies  have  revealed 
tluug  but  the  asual  congestive  lesions  of  death  from  asphyxia,  and,  at  times, 
dilutions  of  spinal  hyperaemia. 

In  regard  to  the  method  in  which  strychnia  produces  the  above  symptoms, 
obvious  tluit  the  alkaloid  is  primarily  absorbed ;  and  experimental  proof 
8o  superfluous  that  I  will  only  mention  the  fact  that  Masing  \\i\&  found 
^  etrydinia  in  the  blood. 
It  'm  very  plain  that  convulsions  can  be  produced  by  a  drug  in  only  five 
I  ^ys  ;  first.,  they  may  be  epile]>tiform, — i.^.,  cerebral ;  second,  they  may  con- 
^■»**ivnbly  be  due  to  a  stimulation  of  the  peripheral  ends  of  the  motor  nerves ; 
^■•o^ixi,  they  may  conceivably  be  caused  by  irritation  of  the  peripheral  ends 
^f^  **'^^  sensory  nerves  \  fourth,  they  may  be  muscular, — i.^.,  due  to  a  direct 
^^■ctiQu  Qjj  ii^jj  muscles  j  fifth,  they  may  be  spinal. 

^  "at  the  v'ouvulsions  of  strychnia-poisoning  are  not  cerebral,  is  proven  by 

"^  faet  which  has  been  frequently  noted,  and  which  I  have  confirmed,  that 

^^^J  are  not  aflfected  by  Bection  of  the  cord,  or,  at  least,  are  only  so  far  affected 

HP  ^  l>e  more  severe  in  those  portiuna  of  the  body  removed  from  the  cerebral 

^^'*<stice.     Tliat  they  are  not  due  to  irritation  of  the  peripheral  mot^r  nerves 


and 


^'^  not  muscular  is  proven  by  the  exporiniejit  of  Valentin  (Pnthftbtgle 


«r  A'i^rivrt,  p.  327,  Lei|;»ic,  18tit),  who  found  that  the  injection  of  a  sulu- 
^^  of  etryt'hnia  through  the  blood-vessels  of  the  amputated  leg  of  a  fVog 
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bdd  no  ijiilueiic^r  upon  the  muscles.  A  very  beuutlful  experiment  of  Bror"^^ 
S^uanl  ( Cftmptc&'Rtmhts^  1849)  oonfimis  this,  autl  also  dcuionstratra  th^^, 
the  convukiojiti  Jo  not  arise  Irom  hypcr-excituhility  of  the  peripheral  uffewi^ 
nerves.  The  ul^servcr  last  mentioned  found  ttiat  when  the  spinal  cordwi 
cut  just  below  the.  origin  of  the  nerves  supplying  the  fore  tegs  of  a  frog, 
all  the  blood-vessels  going  to  the  lower  section  of  the  cord  wer«  also  sevi 
BO  aa  to  isolate  the  latter,  on  the  exhibition  of  stryehniii  convulsions  occurrtMi 
in  the  anterior  part  of  the  body,  whilst  in  the  posterior  Bcgment  quiet  ttud  a 
normal  reflex  activity  were  maintained,  although  the  blood  was  carrying  tho 
poison  to  every  part  of  it  except  the  spinal  oord.  The  philosophy  of  this  is 
evident.  The  anterior  section  of  the  cord,  receinng  the  poison^  pive  rise  to 
convulsions  j  the  posterior  section,  receiving  no  poison,  maintained  its  usual 
status. 

Tills  experiment  of  Brown-Sequard  has  been  refK?ated  a  great  number  of 
times  by  M^I.  Miirtin-Magroji  and  Buisson  (Jmirimlde  la  Phyn'oloqle,  186t\ 
t  iii,  p.  130)  with  similar  results,  excepting  that  in  some  very  rare  instanoet 
slight  convulsions  were  induced  in  the  posterior  portion  of  the  body.  These 
exceptional  phenomena  appe^ir  to  have  been  due  simply  to  a  niiuute  portion 
of  the  poison  reaching  the  spine  by  inhibition,  since,  when  by  an  operative 
procedure  not  necessary  here  to  detdl  (ioc.  ci^,p.  131)  tlie  posterior  section 
of  the  cord  was  completely  isolated  and  access  of  the  poison  by  diffusion 
rendered  impossible,  spasms  never  cMicurred  in  the  posterior  partof  tlie  body. 

Strychnic  convulsions  must  be  spinal,  because  they  do  not  arise  in  any 
of  the  other  possible  methods.  This  conclusion  is  abundantly  confirmed  by 
direct  experiment.  Thus,  Van  Decn  {Ph^/siologie  de  Ui  MoeUe  ipinihrt) 
and  Valentin  {Ioc.  cit,^  p.  320)  have  shown  that  when  the  alkaloid  is 
placed  upon  the  spinal  cord,  and  allowed  slowly  to  diffuse  itself,  the  usual 
convulsions  occur,  but  are  at  first  confined  to  those  muscles  whose  nerves 
have  their  origin  near  the  p<^*int  of  appllc4ition,  and  afterwards  spread  from 
muscle  to  niuwele  as  the  poison  creeps  through  the  cord.  Dr.  A,  J.  Spenoe 
{Ediuhurtjh  Midkal  Joitrnal^  »Tuly,  186C)  has  performed  similar  experi* 
ments,  with  similar  results.  He  first  bisected  the  apex  of  a  frog's  heart  so 
as  to  allow  all  the  blood  to  dmin  from  the  body,  and  then,  cutting  through 
the  cranium,  laid  a  httle  piece  of  nux  vomica  within  it  upon  the  bnun  so 
that  the  poison  would  diffuse  down  through  the  spinal  cord.  The  result 
was  that  first  the  muscles  of  the  throat,  then  those  of  the  fore  legs,  aud  sa 
on  iu  regular  order,  were  affected.* 


•  Some  of  tlio  phettomfsna  stAtcxl  by  Dr.  Sponee  to  fa&re  debarred  arc  At  pr««etit  t-erj 
difReuU  to  explaiD.  Thus,  ho  noted  Ihftl  ft«  the  poipon  tmreled  down  the  cord  ibero 
wat  A  time  when  irrilntioD  of  iho  foro  feet  cauted  only  Fpa^in  io  th<»tii  *,  lafer  in  ibe 
ftxperimout,  irritftiicm  af  the  front  feci  e&ust^d  spikSiii  of  buth  the  froDt  and  hind  fret, 
■kUhough  tm'tation  of  the  Latter  did  not  produce  other  than  norniAl  reflex  tnovementi; 
later  »ti\]  ill  the  poisoning  came  n  stage  when  irritatioD  of  the  frnnt  Icg^s  wiui  powerIe«t 
to  caa^e  fipasm  m  the  hind  legs,  although  irritation  of  the  latter  would  duw  oaaf«  tpwn 
ts  the  foriziiT. 
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JSpiiud  Cord.^-Qhndu  Bernard  (Le^owmir  U'H  Snbsfances  tcxiqut*,  Paris; 
denied  that  strychnia  produces  excitation  of  the  spinal  motor  centres,  hc- 
cMiisewhco  all  the  posterior  nerve-roots  are  cut,  no  con vulaionij  occur,  whcrc-ns 
if    a  single  afferent  root  b©  allowed  to  remajti^  irritation  of  it^j  peripheral 
ibrillas  cauaca  freneral  tetanic  spasms.    Allowing  the  truth  of  his  experiment^ 
fHet .,  liL*  (Itfduotiou  certainly  is  not  warrantiihle.*  The  non -oa'urri'nee  of  eon- 
"nalsiun,?  may  depend  upon  the  fact  that  the  reflex  mutur  jL^nni^lioinc  cell«?  are 
incapable  of  originatiDg  an  impulse,  and  id  strychnia^poi^niDg  are  simply  la 
•ttch  a  condition  of  over-excitability  as  renders  them  exceedingly  sensitive  to 
filig^lit  irritations  and  ciiuses  them  to  respond  most  energetically  to  peripheral 
ittipuLsttS  so  feeble  as  not  to  he  felt  in  health*    That  the  motor  centres  are  acted 
"ipoii  by  strychnia  m  proven  not  only  by  the  experiment^i  that  have  beeu 
*U"ead5  detailed,  but  by  the  following  ingenious  one  of  Van  Been  {Physi- 
®^*<yiV  <le  la  Moelk  ipinibre).    That  investigator  removed  the  viscera,  vessels, 
®**5.^  from  a  frog,  so  as  to  leave  nothing  below  the  second  cervical  vertebra 
•'Ut  tlie  bones,  nerves,  and  muscles ;  then,  opening  the  spinal  cord  in  the 
'^^S'^o  of  the  third  vertebra,  he  cut  entirely  through  the  anterior  columna 
^^^^  ^e  cord,  and  finidly  divided  all  the  tissues,  so  that  the  anterior  portion 
^^P*    the  frog  was  connected  with  the  posterior  solely  by  the  posterior  columns 
^^^  the  oord*    When  one  or  two  drops  of  a  solution  of  strychnia  were  placed 
"^   the  mouth  of  the  prepared  batrachian,  tetanus,  confined  to  the  anterior 
^^giuent  of  the  body,  was  developed  j  and  it  was  also  found   that  whilst 
'^«~itation  of  the  posterior  feet  caused  in  them  only  ordinary  reflex  move- 
***^iita,  in  the  front  legs  tetanic  spasms  were  simultaneously  induced.     It 
*Pl>eara  to  me  proven  by  the  evidence  adduced  in  this  and  the  preceding 
p8***agraphs  that  strychnia  is  a  powerful  stimulant  to  the  motor  cells  of  the 
fsptixcU  cord;  including  in  this  term  the  whole  spinal  tract  up  to  the  pons 
^iH^olii,     As  shown  by  Spttzka,  and  confirmed  in  my  htbtjmtory^  enorriiuus 
Qos^^  of  Btrychnia  injected  inL<3  a  vein  kill  sdraoHt  instantiiTieously  without 
th^    production  of  a  spasm.    Such  doses  probably  kill  the  nerve-centres  just 
*^  l^J'i^t  doses  of  a  cardiac  stimulant  overwhelm  and  paralyze  the  viseus, 

J^utor  Nervei. — The  action  of  strychnia  upon  the  motor  nerves  has  been 
^  ^^txbject  of  conaidenihle  controversy.  That  the  convulsions  occur  inde- 
pentiently  of  any  such  influence,  if  it  exists  has  been  already  shown.  After 
deA.t1i  from  strychnia,  the  fuuclions  of  the  motor  nerves  are  always  found  to 
l)e  more  or  leas  impaired,  so  chat  gulvanization  of  the  norvo-trunk  either 
prcxluoes  only  very  feeble  eontructions  in  the  tributary  muscles,  or  else  none 
iH.*     Of  this   fact  there  would  seem   to  be  no  doubt;    it  has    been 

^•'.  8[»lUk^  [Chica^fo  /'#ttm.  Ment\  and  ^Verr.  £>*«.»  ri.  216)  iiffirms  timt  A  frog  witli  nil 

-  ii»>rj  Dfirvo-rtKiU  nod  the  nerves  of  speolitl  nvnBe  divided  etill  dertilopa  letsnas  wUon 

^*^'>Ot&  ii  odmititHtered.      It  wmild   be  jilningo  if   tm  noted  j&  pbjBiolo^sL  a«   Claad« 

"ti  ihuuM  iu»k«  to  groM  An  error  in  experinientiition. 

*«"-  \Y.  11,  KU[jp  nl^inai  tliftt  be  h-ts  fautid  iu  tbirtjr-aeven  expfirltfienta  the  motor 

*jniiii|iftired  in  tbe  frog  a  Tier  doAlb  from  atrjobaia  {Journ.  Meni.  and  iVerc«  i^^'-* 
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attested  on  the  evidence  of  personal  experiment  by  many  observers,  amo^^^ 
whom  are  Matteucci  (Tivt'ti  iki  Pheitom.  eiectio-ph^moL,  Paris,  ISU^^' 
Moreau  (Comptes-Rendtu  Soc.  Ue  BioL,  1855),  M.  Aiubrusali  {Guz.  MiC* 
1857,  p.  525),  Wiuicb  {Bertc/U  Forlschritie  AmU.,  1857,  p,  434),  KiiUik^ 
(^lli'cfiows  Atchhy  Bd.  x.  p.  2li9,  185 (i),  and  Vulpiaii  {Atch,  de  Ph^MiU.^ 
Nov.  1870,  p.  125),     Now,  it  is  evident  that  tbia  absence  of  response  may  be 
due  to  losH  of  foiictiotml  j:Ktwer  in  either  muscle  or  nerve,     Somctimea  the 
mustle  miiy  be  at  lUuk;  but,  ws  Matteuct'l  (ioc.  ciL)  liimU%  aud  as  bas  beea 
noted  by  many  observers,  not  rarely — lodeedj  most  generally — in   the  frpg 
galvanization  of  the  nerve  failfi  to  elicit  response,  although  the  muscle  pre- 
serves ita  irniability.     M,  Ch.  Kiuhet  (Compt.  Rend.,  xci.  p.  131)  detcT- 
inincd   ex perimeu tally  that  if  active  artitieiul   respirutiun   be  maiutuiued, 
enormout}  dosea  of  strychnine  injected  into  the  vein  of  a  uaawmal  puntlyic 
iho   motor  nerves.     M.  Vulpiau  (Ibid,^  xciv.  55G)  has  coufirmed  these 
resultis :  m  that  it  may  be  considered  proved  that  in  the  warm-  us  well  aa  in 
the  t'o!d4>hH>ded  animal  htryehuine  depresses  directly  the  motor  nerves. 

It  having  been  proven  that  the  functional  power  of  the  motor  nerves  is 
destroyed  in  strychnia-poison  in  ji:,  the  question  arises,  la  this  destruction  a 
direct  action  of  the  poison ^  or  Is  it  simply  the  exhtiustion  of  over-use,  due  to 
the  intense  activity  of  the  nerve  during  the  stage  of  spasm  ? 

It  cannot  be  gainsaid  that  tbe  power  of  tbe  nerve  ia  lesfijened  by  the  strain 
upon  it  during  the  convulsions;  and  Kbiliker  concludes  (  Virchow^s  Archtv^ 
Bd.  X.,  1850)  that  thia  is  tbe  sole  cause  of  the  uerve-pamlysia,  because 
when  he  cut  tbe  sciatic  nerve  of  a  frog  and  exhibited  atrychnia  the  divided 
nerve  would  respond  to  galvanic  stimuli  after  all  functional  power  had  been 
lost  in  the  nerve  whose  connection  with  the  centres  was  intact^  Granting 
the  experimental  fact,  it  would  only  prove  that  contact  of  tbe  pobcin  was 
not  the  sole  cau.se  of  the  motor-nerve  pandysls,  as  it  is  plain  although  both 
nerves  suftiTod  this  contact,  yet  the  uninjured  suffered  it  plu3  exhaustion 
from  excessive  use.  The  conclusion  Ls^  moreover,  opposed  by  the  fact  attested 
by  Vulpian  {Archiites  de  Pk^Mulugle^  1870,  L  iii.  p.  120)  and  other  observers, 
that  an  enormous  dose  of  strychnia  kills  llie  frog  without  the  induction  of 

Oct*  187S),  It  Ib  inoontioiv&ble  that  ail  prevluux  obterv^ri  should  bo  miaiakeo  in  their 
obferviaiona.  It  has  betjii  fiugijysied  liint  tbe  cfiect^  ufioti  iho  mpLor  nervo*  unuAlty  attfib- 
uttnl  l«»  stryebniur  have  been  due  to  bruetii  tiouhnmiruiliiiif  it ;  4*nil  Pr.  K«bert  P.  K<*bto« 
if*hU<t.  MetL  fiwtfi,  ix.  228}  baa  found  nervcB  iiJUiniHtive  in  iinicDnlt  kilbU  willi  brucw; 
»  re*aU  in  accord  with  Ibe  esiierlujoifit^  mude  upmn  Run*  u^euleuU  by  Prof*  JMounier,  of 
tlenflvju  Dr,  Liiutonbjwsb  hvus  shown^  bow«vor*  that  cbemioally  iiure  Rtryobniii  hn pairs  tbe 
rnueliun  of  tbe  motor  Dervoi.  an^J  tbiil  in  *omo  frug?*,  or  nntU^r  Botue  life  eonJition*,  bmcin 
btif  nn  efl'uut  u(>an  the  uorvot.  It  wr^ld  seem  tbiU  both  of  tbe»e  alkaloids  iui|»a)r  tbe 
tiinotiDii*  of  the  laolor  nervoa,  but  that  under  certain  oaudilionB  tbe  norvc*  hare  Kfe^ter 
re«i»«ting  powers  tban  uj-uab  It  i*  [jr«i>bubiy  different  ttatea  of  hualth  rathtT  ibfto  different 
e|tecif!«  of  I'rogn,  n^  bolieviMi  by  Liiuteabjiub,  that  cause  tbe  tiiverRity  of  reealt**  Tha  ym- 
iibililj  of  &  btray  galvnuic  current  b«ing  directly  transmitted  by  it  nerve  txi  »  tuiuoU 
uiust  al»</  nut  bv  forgotten. 
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bj  generml  fmralysis,  with  total  loss  of  power  in  the  nerve-trunks. 
Evidently  in  such  case  the  action  of  the  poison  on  the  nerves  niust  be  <ltfect 
MM.  Martin-Mttgron  and  Btiisson  have  investigated  {Joumfitde  h  Phf* 
fMt^'t^  I860,  t  ill.  p.  342 )  very  eljiboratcly  this  action  of  strychniA  upon 
tht  nerres,  und  the  ourrectncss  of  tlii'ir  e^fieriments  and  results  seems  to 
mm  acftrcely  quostionable.  They  Jcmnd  (foe,  c//.,  p.  347)  that  if  the  Rciutie 
IMrre  of  a  frog  were  cut  and  a  sufficiently  large  dose  of  the  etrychnia  admin- 
mered,  the  divided  sciatic  lost  it.s  irritability,  although,  unle^  the  dose  was 
W€fy  lftrgt%  not  so  soon  as  did  its  fellow.  Vulpian  (Joe.  ciV.,  p.  12G)  has  con- 
Snoed  ihia;  and  the  opposite  result  of  Kolliker  no  doubt  depended  upon  his 
not  naiiig  sufficiently  lun^  dosoi*  of  the  alkaloid  or  upon  hi»  testing  the  nerve 
Uw  early.  Martin-Ma^on  and  Buisson  also  tied  all  the  tissues  of  a  fix^g's 
leg  exct?pt  the  nerve,  and  then,  on  exhibiting  strychnia,  found  that  convul* 
aions  oeoaed  in  the  poisoned  much  sooner  than  in  the  non-poisoned  leg^  and 
thai  at  a  certain  time  irrttations  of  the  poisoned  foot  would  induce  tetanic 
ipttSDis  onfy  in  the  nnn-poimfted  jnemher^ — prmif  that  the  afferent  nerve-tibrea 
of  the  poisoned  leg  were  not  affected,  and  that  the  motor  nen*cs  were  juini- 
lyied  wherever  the  poison  had  access  to  them ;  and  that  to  this,  not  to  spinal 
exhaustion,  was  due  the  genend  paralyms. 

M,  Vulpian  {if*c,  f*>„  p.  I'il)  affirms  that  he  has  repeated  thb  experiment 
many  tiuiea,  and  always  obtained  the  same  result  as  Marttti-^Ugrou  and 
Btiiflaon.  It  would  i^mm  to  prove  that  etrycbnia  in  very  large  do^cs  para- 
lyx«9S  *he  efft^rent,  but  not  the  afTerent  nerves;  and  that  the  oollapiie  of 
ftrychnia-poiauning  in  the  frog  is  largely  due  to  the  affection  of  the  motor 
trunks^  and  not  to  exhiiastion  of  the  spinal  cord.  Again  Vulpian  {he.  c*/., 
p.  122)  found  that  the  nerve  protected  by  tying  iti*  vessels  preserved  its 
irritability  alW  the  non-prot4*cted  nerve  li»d  b'^t  Its  functioiiid  fw^wcr  The 
evidence  ap|>ear»  to  be  as  complete  as  it  can,  and  to  show  that  in  strychnia- 
poisoning,  at  least  in  the  frog,  the  motor  nerves  lose  their  furjctional  power 
partly  through  cxhaoj^titm  and  partly  thrnngh  a  direct  action  of  the  poison 
upon  them.  As  Fraser  has  di.icuvercd  for  atropia,  Vulpian  (locctt,,  p.  128) 
has  found  for  strychnia:  namely,  that  after  a  tinie, — say  from  some  hours  to 
two  days, — if  the  dose  has  been  of  the  right  sin^,  the  strychnio  paralysis 
paaMis  offj  the  motc»r  nerved  are  found  to  have  regnined  their  power,  and  the 
coDVutsions  reappear,  and  continue  hours  or  days. 

Circufnti'on. — Strychnia  has  a  very  deL^ded  influence  upon  the  eirculutmn. 
Drs.  liichter  {Zeitmhri/t  J) ratmn.  AM,,  ISttJ,  xviii;),  :\Iayer  {MrtLJnhfb, 
(L  k.  k,  Ot9ell/teha/t  dfr  Aerzfe  zu  M'lVn,  18T2,  p.  112),  Schlesinger  i  lf*tti^ 
1874)»  and  Klapp  {Jonmal  of  Mi^ntiU  Dmmea,  OcL  187B)  have  all  found 
that  a  decided  rise  of  arterial  pressure  oi>mos  on  before  or  about  the  titue  of 
the  firht  convuUion.  The  rise  is  not  due  to  the  convulsion  or  to  the  inter- 
ruption of  the  circulation,  as  it  occurs  in  curarized  animals  in  which  artiliciiil 
roipiration  is  maintained.  Both  Eichter  and  Mayer  aflirm  that  the  small 
irt«rie«  can  be  seen  to  contract  under  the  influence  of  the  strychnia,  and 
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conclude  that  the  riae  of  the  pressure  id  due  to  Taso-motor  spasi 
ako  touod  that  lifter  paralysis  of  the  domiiiant  vaschmotor  ceutres  bj  aectioi^ 
of  the  cord  J  strychoiik  produ<ied  no  rise  of  the  arterial  pressure,  or  if  \ 
iriB  caused,  it  waa  very  slight.  A  different  experimental  result  has^  1 
ever,  beeo  reached  by  Schlesinger  (Joe,  cit,).  Th\n  iovestigator  found  i 
the  rise  after  ihe  division  of  the  cord  both  absolutely  and  relatively  eio 
that  produced  in  the  normal  animal.  It  is  worthy  of  note  that  in  three  of  "i 
the  fifty  experiments  made  by  Schlesinjrer  upon  rabbits,  the  strychnia  failed 
to  elevate  the  pressure  after  section  upon  the  cord.  Schlesinger  explains 
the  apparently  opposite  results  reached  by  himself  and  by  Mayer  by  ihe 
fact  that  the  latter  investiar>itor  employed  rabbits,  and  further  states  that  in 
six  experiments  made  by  himself  on  dogs,  he  four  times  obtained  rasutts 
simitar  to  those  of  Mayer.  Klapp  experimented  upon  the  cat,  dividing  not 
only  the  spinal  cord,  but  also  all  the  cfirdiac  nerves  of  the  neck.  Under 
these  circumstances  no  rise  of  pressure  followed  the  injection  of  the  strychnia^ 
A  very  plau?ible  explanation  of  the  peculiar  results  obtained  by  Schlesinger; 
is  that  given  by  Klapp :  namely,  that  he  failed  to  make  a  perfect  aectioD  of 
the  oord,  Klapp  having  found  that  a  few  fibres  are  sufficient  to  can^  up 
the  impulse.  Further  experimentation  upon  rabbits  is  necessary  before  any 
final  judifiuent  can  be  passed  upon  the  work  of  Schlesinger,  but  the  drift 
of  the  whole  evidence  is  to  show  that  much  of  the  rise  of  the  arterial 
pressure  produced  by  strychnia  upon  the  normal  animal  is  due  to  vasO'iDotor 
spasm.  It  is  well  known  that  afler  divi^iion  of  the  cord  stimulatioD  of  a 
sensitive  nerve  fails  to  e-ause  vaso-motor  spasm  and  rise  of  arterial  pressure. 
Schlesiuger  found  that  in  the  strycbnised  animal  the  contrary  to  this  is 
true.  This  curious  asserted  fact  receives  some  support  from  the  experiments 
of  Kin  pp.  In  the  majority  of  instances  he  failed  to  get  a  decided  rist,  but 
in  a  few  cases  he  did.  The  expknation  of  Schlesinger  is  that  in  the  normnl 
animal  the  peripheral  impulse  can  only  reach  the  vaso-motor  nerves  by  first* 
going  to  the  dominant  centre,  but  that  strychnia  so  alters  the  functional 
couditions  of  the  spinal  cord  as  to  allow  the  peripheral  impulse  to  phty  all. 
through  the  local  ^-aso-motor  centres,  which  undoubtedly  are  in  the  eordj 
and  to  cause  a  general  vaso-motor  spasm  by  producing  innumerable  local; 
apasms.     This  theory  may  be  true,  but  must  yet  be  considered  as  stthjitjice. 

It  has  been  shown  by  the  experiments  of  Klupp  that  the  primary  sttum- 
lation  of  the  vaso-motor  centres  by  strychnia  is  folJowcd  by  fall  of  arterial. 
preesure  and  vaso-motor  palsy  ;  abo  that  very  large  doses  produce  an  imme-^ 
diate  depression  of  the  vaso-motor  centres  and  fall  of  the  arterial  presauns* 

There  is  some  apparent  conflict  of  testimony  in  regard  to  the  influence  of 
strychnia  upon  the  inhibitory  cardiac  nervous  system.  Dr.  Carl  HcineniannJ 
who  has  investigated  at  some  length  (  VirchMv*s  At^ckiv,  Bd.  xxxiii«  p.  3SI4| 
the  influence  of  the  drug  upon  the  heart  of  the  IVog,  finds  that  large  doseai 
cause  diminished  frec|uency  of  the  cardinc  movements,  with  diai^tolic  pausesJ 
According  to  liia  cxiRTimcnls,  these  j>hcnomena  are  not  due  to  slimuli 


EKCJTO-MO  TORS. 


311 


of  the  intiHiitory  oenres,  since  tliey  occur  after  aection  of  the  vsigi  (p,  403), 
©or  are  the  peripheral  vagi  paralyzed »  since  galvanization  of  one  of  these 
tiery«0  causes  immediate  diastolic  cardiac  arrest  (p.  4()6)»  Mayer  {he,  cii,) 
ham  also  found  that  the  peripheral  vagus  ia  not  paralysed,  since  he  could 
sospend  the  action  of  the  heart  in  the  poisoned  animal  by  galvanization  of 
iJie  par  vaguoi.  Klapp  Yu^b  also  reached  rei«iilts  confirniatijry  of  tho«e  of 
Hctnemanti.  On  the  other  hand,  Martin- Maf^on  and  Buisson  affirm  (/oc. 
ct/.,  p,  352)  that  in  all  of  very  many  ejt  peri  toe nts,  ailer  a  ^eater  or  leas 
leag^th  of  time,  the  pncutnogastrics  lost  thi*ir  power  of  transniittint;^  an 
i«pulsc?.  The  reconciliation  of  these  results  is  very  diffii-ult-  posiiibly 
Murtin-Magron  and  Buisson  employed  a  strychnia  containing  very  largely 
of  bmcia;  possibly  enormous  doses  of  strychnia  do  affect  the  peripheral 
tngi,  but  not  until  very  late  in  the  poisonings  although  when  small  dos»es  are 
eniploycdf  even  death  may  oceur  without  very  decided  paralysis  of  these 
Dervea.  That  the  different  results  are  not  due  to  the  use  of  different 
auimals  ia  evident,  since,  although  Mayer  used  hounds,  both  Heinemann 
and  Klapp  employed  the  same  aniuinls  as  did  Martin-Magron  and  Buis.<^on, 
fix.,  frogs.  Dr.  L  Steiner  has  found  the  action  of  strychnia  much  more 
aaarked  when  it  is  placed  upon  the  posterior  than  on  the  anterior  face 
of  the  frogs  heart,  ako  that  the  strychnia  acted  much  more  promptly 
and  severely  upfui  the  separated  sinus  venosus  than  upon  the  ventricles  or 
attriclos,  and  hence  concludes  that  the  strychnia  acts  especially  upon  the 
^uigltaof  the  sinus*  His  experiments  and  conclusions  have  been  confirmed 
by  Kiiipps  and  are  probably  correct. 

Upon  the  Uor)d  strychnia  lui^  probably  some  action.  llaHey  found  that 
blood  shaken  tor  twenty-four  hours  with  air  contained  11.33  parts  of  oxygen 
and  5.^6  parte  of  carbonic  acid;  whilst  blood  treated  in  a  precisely  similar 
mannt^r^  except  in  the  addition  of  stryelmia,  yielded  17-80  parts  of  oxygen 
and  2.73  parts  of  carbonic  acid.  He  concludes  from  this  that  strychnia  arrests 
oxidation  in  the  body ;  but  the  dtxluction  seems  to  me  out  of  all  proportion 
to  the  fact. 

K^€. — ^The  effect  of  strychnia  upon  the  normal  eye  has  Ijeen  recently 
studied  by  V.  Hip|»el  (  Wirkung  de^  Str^thnins  auf  die  nonnalt  itnd  krunkc 
Ati^n^  Borlini  1873)  and  Cohn  (  Wiener  Medtz,  Wochemcltnjt,  Nos.  4^,  47, 
1873),  with  rather  different  resdtB.  They  both,  however,  found  the  sharp- 
Heft  of  vision  increased.* 

Ti!  KaAPKCfTlcs, — As  a  vegetable  bitter,  strychnia  is,  of  course,  a  tonic, 
stimuluting  to  a  greater  or  leas  degree  the  digOi^tion,  be^nides  acting  more 
universally  on  nerve-power.  But  it  is  more  than  a  mere  sloniachie :  clinical 
experience  has  shown  that  it  is  a  most  useful  tonic  when  there  is  general 
rekxation  and  loss  of  nerve-power.     A  portion  of  Ita  value  arises,  it  may  be, 


•  Ff>r  th«  (]<!tiin»  of  their  itudteff  the  r<MMlcr  \»  rer«rred  to  the  -triginal  papcr»  or  to  tk# 
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IVom  ite  aotion  opon  the  spinal  motor  ncrro-oentree  ;  but  in  all  probability  H 
influences  other  portions  of  the  cord,  affecting  the  vaso-motor  centres,  and 
most  probably  also  the  trophic  centres,  if  they  exist  Be  these  things  as 
they  may,  clinical  experience  has  abundantly  demonstrated  the  value  of  the 
drug  as  a  tonic  in  general  functional  atatiy  and  relaxaiiim. 

The  great  influence  of  strychnia  upon  the  function  of  voluntary  motion 
early  led  to  its  use  in  cases  of  paralygis^  oflen  with  the  result  of  doing  harm 
rather  than  good.  Its  peculiar  physiological  action  being  known,  it  becomes 
very  evident  that  it  can  be  useful  only  when  the  paralysis  is  dependent  upon, 
or  at  least  accompanied  by,  a  depressed  state  of  the  spinal  or  other  motor 
centres.  Whenever  there  is  inflammation  or  irritation  of  these  latter^  strych- 
nia may  do  great  injury  by  increasing  such  irritation,  and  must  never  be 
employed.  Like  galvanism,  in  hemiplegia  it  can  do  only  a  very  limited 
amount  of  good,  and  should  not  be  exhibited  until  irritation  from  the  dot 
has  ceased.     Andral  and  others  commend  it  especially  in  lead-jmra lysis. 

Since  attention  was  so  signally  called  to  the  value  of  strychnia  in  amau- 
rotic affections  by  Nagel,  of  Tubingen,  in  1871,  numerous  observers  have 
published  extended  series  of  cases  in  which  it  has  been  used  with  strangely- 
varying  results.  They  have  for  the  most  part,  however,  served  to  verify  the 
favonible  results  obtained  by  Nagel  (Die  Behandlnng  der  Amaurosen  und 
Amblifopeen  mit  iStrycknin^  Tubingen,  1871).  His  sanguine  exptictationa 
regarding  its  use  in  nerve-atrophy  have  met  with  disappointment  in  the 
hands  of  other  observers.  It  is  now  conceded  that  in  atrophy  of  the  essen- 
tial nerve-structure  little  is  to  be  expected  from  strychnia  or  any  other 
means.  It  is  most  useful  in  cases  which  have  not  yet  reached  the  stage  of 
atrophy,  but  present  slight  if  any  ophthalmoscopic  changes.  The  chalky  or 
gr<^nish-white  and  cupped  nerve-entrance  is  not  always,  however,  sufficient 
cause  for  pronouncing  the  case  hopeless,  for  these  appearances  are  nut  always 
safe  indications  of  the  amount  of  injury  done  to  the  axis-cylinders.  Its  value 
in  amaurosis  from  abuse  of  alcohol  and  tobacco  is  undisputed.  Also  in 
amblyopia  from  disuse, — e.y.,  in  strabismus  and  paresis, — afier  the  parallelism 
of  the  visual  axes  has  been  restored,  under  its  use  normal  sharpness  of  vision 
is  much  more  rapidly  attained.  In  cases  where  the  ophthalmoscope  reveals 
but  slight  change  in  the  retina  and  nerve, — e.g.^  slight  striation  of  retina 
around  the  disk,  the  margin  of  which  is  somewhat  obscured,  or  in  those 
disturbances  of  the  anastomotic  circulation  at  the  nerve-entrance,  witJi  or 
without  diminished  sharpness  of  central  vision  and  oontraction  of  the  field, 
— strychnia  is  of  marked  benefit.  The  distressing  headache  and  giddiness 
associated  with  these  nerve-troubles  which  thus  manifest  themselves  in  the 
eye  are  frequently  relieved  by  the  use  of  strychnia,  even  though  the  nerve  is 
quite  atrophied  and  the  eye  blind.  There  is  much  difference  of  opinion  as 
to  the  method  of  its  administration,  but  better  results  in  the  hands  of  most 
observers  follow  its  hypodermic  use.  The  temple  would  seem  to  be  a  better 
locality  than  the  arm,  as  improvement  in  the  corresponding  eye  has  been  fre- 
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qtientlj  dbnrved,  while  \t&  fellow  remained  m  befbre.  It  should  be  ^ven  iti 
^nutuAllj-iDcreasing  doses,  l>cing  ^t>veriied  by  the  trilerance  of  tlie  action  oi 
the  drug.  Cotumcncing  with  one-thirtieth  of  a  grain,  it  can,  usually,  in  a  few 
w«eks  be  carried  up  to  one>tenth  or  oven  one-fiflh  of  a  grain  onoe  or  twice 
daily,  those  doses  causing  only  a  twitching  in  the  calves  of  the  legs,  or  a 
ali|;ht  aenae  of  oonatriction  atwut  the  throat,  0>ming  on  in  from  ten  to  fiflecn 
itiinut««i  after  their  administration,  and  J^ubsiding  in  the  course  of  an  hour  or 
twcK  It  ia  necessary  to  maintain  the  physiologicaJ  impression  of  the  drug  to 
insure  the  be»t  resulta,* 

Dr.  J.  Milner  Fothergill  has  recently  drawn  attention  to  the  value  of  strychnia 
m»  a  naspiratory  stimtilant  in  d^Rpnaa  dependent  upon  puliuonie  affections, such 
»«  chrunic  hronchifUy  cmpht/arma^  and  phthUu,  In  long-t^turulbig  Lrouchitti^ 
iir  "•  wtn/er-cnitf/h^^'  with  a  diliit'?d  rij;ht  h<»art,  the  conibinalion  of  ^Irychnia  and 
digitalis  in  his  hands  him  acted  exceedingly  well.  In  other  ca-ies  ho  is  aocua- 
toxi]«d  to  add  the  strychnia  to  ot^linary  stimulant  coui!;h  mixtures. 

In  fi^^pepsttt  or  count tpnf ton  or  duirrhiEa^  connected  with  nr<Miy  of  the 
visceral  luusodar  ooat,  strychnia  is  a  very  valnable  remedy.  In  vjirious  local 
piaral^'SGS,  such  us  prolnptte  of  the  rectum^  atonic  ret  eat  km  uf  %mnt^  aionk 
ineonHnrncr^  and  ions  of  voluntary  motion  in  cert^iin  groups  of  mnsclea  IVott 
testipurary  injury  to  the  supplying  nerve  or  even  from  so  di^ep-seatod  a  disease 
as  infa  utile  pa  rait/ fie,  it  is  uat'ful.  There  is  reason  to  believe  that  it  sometimes 
duci^  good  in  these  caaes  by  influencing  the  nutrition  of  the  affected  muscle 
or  the  peripheral  nerves;  and  it  should  be  injected  into  ihv  affected  part 

Toxicology, — ^Sufficient  has  alrcutiy  been  said  in  regard  to  the  general 
sytnptomsof  strychnia-puisitniiig.  It  only  retnaius  to  discui**  the  diagnoais^f 
Tills  is  especially  imptirtant^  because  strj'chnia  is  frequently  used  criuiinally, 
mud  because  not  rarely  it  is  impossible  for  the  chemist  to  detect  it  atler  death. 
The  only  disease  with  which  poistniing  by  it  may  be  readily  confounded  is 
letantia,  in  its  various  fhrms  of  idiupathic,  rheumatic,  Irauiuatic,  infantile, 
aod  hysterical.  It  has  been  nssertcd  that  in  fatal  eases  the  duration  of  the 
attack  will  always  distinguish  between  uatund  tetanus  and  that  prodnced  by 
|K)ison.  Dr.  Louis  Starr^  however  (Philadelphia  Mcdicnl  Timr$,  vol  iii.  p. 
31  n,  reports  a  case  of  traumatic  tetanuB  fatal  in  less  thou  twelve  hours  after 
Uie  first  appearance  of  muscular  twitchings^  and  within  one  hour  and  a  half 
after  the  first  convulsion  j  and  according  to  Jaccond  dcitth  has  occurred 
fifteen  minutes  after  the  reception  of  the  injury  {^Pathohgie  Interne^  i.  441). 

Tlie  following  table  shows^  I  think,  in  as  clear  and  brief  a  manner  as 
|<iif«»ible  the  differences  J   between  traumatic  or  idiopathic  tetanus  (No.  1), 

•  Th»»  paragmph  wm  written  hj  Dr.  S.  D.  Rii»»^y,  and  is  «^j»ri?*iive  uf  the  retnlta  «t  lh« 
l'niv«r«ity  llosjiittt),  whcrci  he  it  rhifif  a.fiiflnt»nl  of  the  Q|4rtb»liiio]ogieaI  Cliniiu 

t  A  Imii^n  fouQcl  in  uoo  oue  by  MurU  Roaeiithiil  mnj  poistbl;  bo  obnrHctcristio.  It  i« 
nitntertmf  nnnU  croff-rvnti  in  thu  hvnrt-uiusale,  aaoompaniod  by  iiniiU  extr»ri»8*tioa# 
^ Sttr't^itf^md'htitrnn^  1^70,  p.  ',VA\\. 

X  Columa  Ko.  2  U  from  kq  ttotonl  oii«.    Bet  Trial  of  Mrs.  Wharton,  New  Yitrk  Mtdieal 
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hysterical  tetanus  (No.  2),  and  strjchnic  poisoning  (No.  3).  The  references 
in  column  No.  3  are  to  authorities  who  affirm  that  the  symptoms  there  given 
are  peculiar  to  poisoning. 


Hn  L 


No.  2. 
Oommenced  with  blindnetsand 
weaknen. 


Matcnlar  Bymptomi  nraally 
eoinmenca  with  pain  and  ntiff- 
neM  of  the  baclc  of  the  neck, 
lometiraee  with  flight  mascular 
twitchings;  come  on  gradually. 

Jaw  one  of  the  earl t est  parts 
affncted;  rigidly  and  perBlstently 
aet. 


FeniSstent  muscular  rigidity, 
▼ery  generally  with  a  greater  or 
less  degree  of  permanent  opis- 


thotonos, omproethotunoe,  pleur-    ilons  had  ceased  the  opisthotonos 
osthotoDos,  or  orthotonos.  and  InteDM  rigidi^  lasted  for 

hours. 


Consciuusnen  presonred  until 
near  doath,  as  In  strychnic  poi- 
Boning. 


No.  3. 

Begins  with  exhilaration  mod 
restlessnem,  the  special  senses 
being  nsnally  ranch  sharpeiii'd.* 
Dimness  of  rision  may  in  soms 
cases  be  manifested  later,  after 
the  derelopment  of  other  nymp- 
toms ;  but  even  then  it  is  rare. 

Mnacalar  symptoms  deTelop 
very  rapidly,  commencing  in  the 
extremities,  or  the  cunvnlsian, 
when  the  dose  is  Urge,  seizes  the 
whole  body  »iniultaiieoiMly.t 

Jaw  the  last  part  of  the  body 
to  be  affected :  its  muscles  relax 
first,  and,  even  when  during  a 
seTereoonTvlHiun  itisset,itdmi« 
as  soon  as  the  latter  ceases^ 

HuiiCQlar  relaxation  (rarely 
a  slight  rigidity)  between  the 
conrnlsions,  the  patient  being 
exhausted  and  sweating.  If  re- 
covery occur,  the  eonvnlsions 
gradually  cease,  leartng  merely 
muscular  soreness,  and  some- 
times stiflhesB  like  that  felt  after 
Tiolent  exercise  { 

Oonsciousness  lostas  theseoond  Oonsdousnes^ial  wnys  preserred 
conrulsion  came  on,  and  lost  with  during  con rulsiuns, except  when 
every  other  convnlsiou,  the  dis>  the  latter  become  so  intense  that 
turbance  of  oouficiousness  and  death  la  imminent  from  suffoca- 
motilitr  being  simultaneous.  tion.  In  which  case  tometiwifa  the 

patient  becomes  Insensible  from 
asphyxia;  |  which  dimes  on  dur* 
Ing  the  latter  part  of  a  convnl- 
siou, and  is  almost  a  certain  pre 
cursor  of  death. 


Muscular  symptoms  com- 
menced with  rigidity  of  the 
neck,  which  gmdually  **  crept 
over  the  body,**  affecting  the 
extremities  lant. 

Jaw  rigidly  set  before  a  convul- 
sion, and  remained  so  between 
the  paroxysms. 


Persistent  opisthotonos,  and  In- 
tense riisidity  between  the  con- 
vulsions; and  after  the  convul- 


Drangbts,  loud  noises,  etc.,  pro- 
duce convulsions,  as  In  strychnic 
poisoning. 

Hay  compUin  bitterly  of  pain. 


Kyes  open,  rigidly  fixed,  dnring 
the  convulsion. 


The  slightest  **  breath  of  air^ 
produces  a  oonvnlslon.f 


Desired  to  be  (knned. 


Crying- spells,  in    which    he       Patient  may  scream  with  i«ln, 

"sobbed  violently,**  and  "cried  ir  may  express  great  apprehen- 

like  a  child,'*  alternated  with  the  dons,  but "  crylng^epells**  would 

convulsions.  appear  to  be  impossitde. 

Eyes  closed.  Eyes  stretched  wide  open.*^ 


*  Taylor,  On  Poitomif  p.  683,     Wormlcy,  Mvro-Cheminiry  of  Poitoiit,  p.  536. 

t  Wormle.v,  p.  5:56.     Still6,  Therapeutic*,  vol.  ii.  p.  148. 

X  Taylor,  On  PniMotm,  pp.  134,  682.     Wormlcy,— pp.  536,  540,  541.     Tardieu,  Snr  VEm- 
po{*onnemeHt,  p.  924. 

§  Taylor,  Oh  /'omoiis,  pp.  134,  136,  682.     Wormley,  pp.  636,  640,  541.    Tardieu,  pp. 
924,  938,  939.     Ilusomann,  Hundbuck  der  Tnxicologie,  p.  168. 

fl  Wormley,  p.  536.     Taylor,  Medical  Jurxepmdencef  pp.  331,  332.   Wharton  and  Stills, 
MedicalJurittprndenct,  paragraph  757.     Tardieu,  p.  923.     StiII£,  ThempeHlicn^  p.  148. 

f  StilI6,  Therapeutic*,  p.  148. 
*^Still€,  Therapeutic;  p.  148.     Wormley,  p.  536.     Tardieu,  p.  924. 
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Sfa.1  No.  2.  No.*, 

The  0p»fma  In  l^f  must  bans       Lrgf  •tJfl1]r<^teii^M,w1i)i  foci 
bMQ    iMitSal,  M  th«  fiHtt  wore    eYort«tt,*  u  tlie  ipMjmu  mffr«t  *ll 
cnwed  unU  toM  liivrrttitl,  which    the  miiactM  of  tlie  )«(. 
could  tiut  hik|ii>«n  if  mt\  lUe  riiUk 
clofl  wcPH  lnirult«<l,  l>i»aiu*o  tU* 
raii«c]««  of  eTPwii^n,  Iwiiig  terj 
tnacb  Ui«  *tn.iinn'r,  won  3(1  of  ob^ 
ceMltjr  uvertom«  tlieftntngunlfUc 
miuclM,  uid  the  f4H>t  tM9  everted* 

Deftth  from  strychDui  in  man  and  other  mammals  mostly  occurs  in  a  oon- 
Tuloon,  and  under  these  circumstances  is  tind*iubt«dly  due  to  aa|>ljyxiii,  caused 
bj  the  unyielding  spasm odicaHy-contracted  muscles.  In  frogs,  death  must 
occnr  from  other  causes,  since  a  fro^^]^,  as  shown  by  Claude  Bernard,  will  live 
for  days  after  removal  of  it«  lun*;s,  probably  by  breathing  throuj^h  it*  skin. 
The  causes  of  death  in  the  frog  are  not  hard  to  find  when  the  pliyfiiologieal 
action  of  ihc  dmg  is  known.  The  lymph  and  true  hearts  (Kolliker,  Irtc. 
cit, ;  HarJcy,  Lancet^  July,  1  !^5G)  are  very  much  affecte<l,  but  the  chief 
factor  is  no  doubt  paralysis  of  the  motor  nerves.  In  man,  death  Bometimefl 
occurs  not  in  n  paroxysm,  but  during  relaxation,  and  probably  then  is  tlic  re* 
suit  not  only  of  the  exhaustion  fullowing  effort,  but  al^o  of  the  direct  action 
of  the  poison  on  tlie  nerx'e^. 

The  minimum  fatal  dose  of  Btrychniii  is  probably  something  under  half  a 
grmin ;  the  latter  quantity  has  several  times  produced  death,  once  in  a  man 
in  twenty  minutes  (Gu^'s  Hostp.  Rep,^  18*35,  vol.  xi.  p.  20B) ;  one-third  of 
a  gruin  given  at  intervals  in  fractional  doses  has  produced  such  alarming 
ayioptoms  as  to  indicate  that  in  a  single  dose  it  might  readily  destroy  life ; 
the  y)^  gmiti  is  said  to  Itave  killed  a  child  three  and  a  half  months  utd 
(Phttrffi.  Jffurn.  aiui  Tran$,,  viii.  101 U ) ;  but  ten  grains  (Tschepke,  Deunchet 
KHmk^  1861),  twenty  ^ins  (A.  E.  Connor,  Ohh  Med,  Recorder^  1879, 12), 
also  twenty  two  grain!*  (Dr  Qw.  (jray,  Bnf,  Med,^  1880^  i.  477)  t^iken  on  a 
fiill  stomach  and  ret^iined  two  hours,  have  failed  to  cause  death,  in  each  case 
probably  on  account  of  slow  absorption. 

In  treating  poisoning  by  strychnia,  a  chemical  antidote  should  be  at  once 
admintstercd,  such  as  tannic  acid,  or  iodine,  or  one  of  its  soluble  salts.  As, 
however,  the  eompouTids  formed  in  the  stomach  by  these  substances  are  not 
permanent,  a  quick  emetic  must  follow  their  administration.  For  the  treat- 
ment of  the  symptoms,  various  substances  have  been  recommended,  Aeo* 
nite,  Calabar  bean, t  tobaceo,  or  their  alkaloids,  would  appear  to  be  indieated 
a^  physiologically  antidotal  The  evidence  brought  forward  by  Dr  llau^hton 
and  others  is  not  sufficient  to  establish  clearly  the  especial  value  of  tobacco, 
and  in  the  experiments  of  M.  Amagat  iJourn.  de  Th^nip.^  1875)  nieotia 
M»eiDed  to  have  no  power  in  prevent iog  the  death  of  rabbits  which  had 


♦  Tarflieti,  |».  924;  al-  t^,  which  I  buve  n«gl«ol<rd  to  oore,  «nd  at  prwcnt 

wriiitig  have  out  nt  hin^ 

^  T««  oiMM»  of  r«eoy«if/  verj  dt^ubifolly  ttttnbuUibl«  to  Calabar  (xMint  Ohio  Mtd*  lit* 
<t9rd9r9  iv^.  164. 
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received  a  fatal  dose  of  strychnia.  Further,  it  is  obvious  that  the  use  of 
aconite,  or  of  tobacco,  in  large  doses,  is  accompanied  with  grave  danger,  on 
account  of  their  influence  upon  the  heart,  and  we  have  in  bromide  of  potas- 
sium a  substance  devoid  of  any  such  objection,  and  apparently  as  complete 
a  physiological  antidote  to  strychnia  as  are  any  of  the  substances  above 
named.  The  chief  question  is  as  to  whether  the  bromide  has  sufficient 
power  and  swiftness  of  action.  In  Dr.  C.  L.  Bard*s  case*  {PhiUi,  Med. 
TimeSf  i.),  recovery  after  the  ingestion  of  three  grains  of  the  alkaloid,  with- 
out vomiting,  occurred,  under  the  exhibition  of  a  half-ounce  dose  of  the 
potassium  salt  and  "  its  continued  use  in  smaller  doses  for  an  hour  or  so.'' 
The  symptoms  were  as  intense  as  was  consistent  with  life,  but  general  relaxa- 
tion was  produced  in  thirty  minutes  after  the  ingestion  of  the  counter-poiaoD. 
Chloral  was  stated  by  Liebreich,  its  therapeutic  discoverer,  to  be  antagonis- 
tic to  strychnia,  and  it  undoubtedly  is  so  in  a  measure ;  but  M.  Orr  (^Gazette 
Midicah^  July  6,  1872)  stated  to  the  French  Academy  that  he  had  ex- 
perimentally proven  that  the  dose  of  chloral  which  Liebreich  had  relied  on 
as  being  mortal  to  rabbits  was  very  often  not  so,  that  the  same  was  true  of 
strychnia,  and  that  consequently  the  investigation  of  Leibreich  was  not  to  be 
relied  on  as  proving  the  respective  antidotal  powers  of  the  drugs ;  and,  ftir- 
ther,  that  experiments  had  shown  him  that  if  a  certainly-fatal  dose  of  chloral 
were  given  to  a  rabbit,  the  hypodermic  injection  of  strychnia  did  not  affect 
the  result,  but  that  his  own  researches  had  not  gone  far  enough  to  establish 
the  exact  relations  of  the  drugs.  Prof.  Bennett  {British  Med.  Jovr.,  vol.  ii., 
1874)  has  made  an  elaborate  study,  which  agrees  with  the  experiments  of  Orr 
in  showing  the  non-efficiency  of  strychnia  in  chloral-poisoning,  but  also  proves 
that  chloral  is  of  great  value  in  poisoning  by  the  alkaloid.  Out  of  twenty- 
one  rabbits  which  had  received  much  more  than  the  minimum  fatal  dose  of 
strychnia  (gr.  ^^-^  to  the  pound)  fifteen  were  saved  by  the  use  of  chlora1| 
and  a  few  days  later  were  killed  in  from  ten  to  twenty  minutes  by  a  repetition 
of  the  original  doses  of  strychnia.  Dr.  Bennett  found  that  the  chloral  admin- 
istered after  the  supervention  of  convulsions  had  less  effect  in  saving  life  in 
direct  proportion  to  the  length  of  time  between  its  administration  and  that 
of  the  poison.  Prof.  Uusemann  (^Arch.  Exper,  Path,  uml  Therap.^  x.) 
found  it  possible  to  prevent  death  by  chloral  in  rabbits  which  had  received 
five  or  even  six  times  the  minimum  fatal  do8e  of  the  alkaloid.  In  two  cases 
(^Edin.  Med.  Jonrn.^  April,  and  Lancet^  April  10,  1875),  in  each  of  which 
about  four  grains  of  strychnia  had  been  taken,  the  good  effect«  of  the  chloral 
were  very  marked.  Alcohol  has  been  strongly  recommended  by  some  au- 
thorities (Amugat,  Sta echini)  as  antidotal ;  and  when  the  great  muscular 
relaxation  of  drunkenne^js  is  remembered,  it  seems  very  probable  that  the 
commendation  has  some  basis.     Prof.  Husemann  (loc.  cit.)  has,  however, 

*  Fur  other  Buccc.xsfnl  qimq;?,  sec  New  Remedie^f  vol.  li.  p.  255;  also,  Chicago  lliwl.  Mm 
ammer,  xxxix.,  1879,  280. 
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ihown  that  alcohol  can  scareelj  be  looked  \i{^on  oa  a  real  anUgoniBt  t4>  the 
ilkaloid. 

The  bfst  ireatnjcnt  of  ptrycbniapoLsoniiiL^  is  appurently  to  be  found  in 
e  conjoint  UMt!  of  cblural  an  J  ibe  bromide  of  potajte^ium,  with,  when  con- 
Mom  are  very  threatening,  inbalationa  of  nitrite  of  aniyl,  eiheri  or  even 
loroforni.  Half  an  ounce  of  ihe  bromide  with  half  a  drachm  to  a'draebui 
f  chloral  may  be  given  at  once  in  a  severe  case ;  and  every  twenty  minutes 
tirurard^f  if  necessary,  two  drachms  of  the  first  and  fifteen  ^ains  of  the 
l-emody, 

ca^es,  artificial  respiration  U]i*;ht  poe^ibly  be  of  service.  It  is 
^Bfident  that  the  oonvubud  muscles  will  often  resist  such  efforts  as  are  usually 
BMde  to  furcti  air  into  the  lungs  of  man  as  successfully  as  they  do  the  uu- 
aausted  •tnigglea  of  nature ;  and  Karley  states  that  he  has  found  artificial 
HspimtioQ  of  no  use  whatever  in  animals.  On  the  other  hand,  Leube 
{Archives  Anai,  ti  Physiol,^  1SG7),  in  an  apparently  very  careful  series  of 
tl|)griments,  found  that  artififial  respiration  has  great  iBfluenee  in  saving  or 
prolonging  life,  according  to  the  amount  of  the  poison  iuirested.  In  bis  ex^ 
peri  meats,  the  dose  which  ordinarily  produced  coovulsioris  did  not  do  this  so 
long  aa  artificial  respiration  waa  kept  up  ;  and  the  *'  lethal  dose"  did  not  kill 
if  artificial  respiration  was  maintained  for  four  houra,  although  opistfiotonos 
waa  induced  in  some  cases.  Jochelsohn  only  sueceedetl  in  prolonging  life 
(RoMbtich'i  Untermchmigtn^  i.,  92),  but  Rosenthtil,  according  to  Huse- 
^^mann^  obtained  similar  results  to  Leube,  and  >r  Schiff  {Schmidt' t  Jar- 
^BftifeA^r,  Ed,  oxii.  p.  43)  has,  in  a  aeries  of  experiments,  corroborated  in  the 
^Vlpaln  facts  the  results  of  the  German  investigators,  although  disagreeing 
^■vith  them  in  minor  particulars.  He  found  that  animals  in  which /orcii^^tf 
I  irtificiaj  respiration  was  maintained  survived  doses  much  larger  than  those 
I  ordinarily  fatal  The  artiBcial  respiration  was  pcrfljrmcd  by  inserting  a 
canula  into  the  trachea,  and  filling  the  lungs  by  force.  Klapp  also  found 
artificial  respiration  of  service.  None  of  the  ordinary  methods  of  artificial 
^^iteapiration  in  man  are,  however,  sufficiently  powerful  to  be  of  any  value. 

^H  Administration. — As  a  tonic,  strychnia  may  be  given  in  pill ;  but  when 
^Hgt  is  desired  to  push  it  until  its  phybiologicjil  effects  arc  manifested,  as  in 
^Kiome  cases  of  paraJy^i\  it  should  be  always  administered  as  the  sulphate  in 
^^  solution,  because  death  has  occurred  from  an  irregularity  in  the  solution  of 
j  the  pills  in  the  alimentary  canal  and  tho  consequent  simukiuieous  letting 
loose  of  a  lai^e  amount  of  the  alkaloid.  There  is  no  proof  of  a  cumulative 
ction  of  this  alkaloid  when  given  as  above  directed.  Dose,  one-twentieth 
grain,  gradually  increased  jpro  rr  nata* 

Stbycijnin.e  Sulphas.  \],S.— Sulphate  ofStn/chnhw  occurs  in  minute, 
ismatic  crystals.     It  is  soluble  in  water,  and  therefore  preferable  to  the 
Ikaloid  for  hypodermic  use.     Dose,  onc-twentielh  of  a  grain. 
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BauciNE. — L.  WintzeDreid  (^Dissert.  laaug,^  GkDOva,  1882),  in  an  elab- 
orate investigatioD,  finds  that  brucine  acta  as  a  stimulant  to  the  spinal  oord 
and  a  paralyzant  to  the  motor  nerves,  but  does  not  influence  the  cerebrum 
or  the  sensory  nerves :  in  the  higher  animals,  at  first  it  increases  the  arterial 
pressure,  and  afterwards  lessens  it ;  paralyzes  in  large  doses  the  vagi ;  causes 
death  by  asphyxia,  and  in  other  ways  acts  like  strychnine. 

Iqnatia.  U.  S. — The  seeds  of  Strychnoe  Ignatia,  a  tree  growing  in  the 
Philippine  Islands.  The  St,  Ignatim  Beans  are  pale  brown,  about  an  inch 
in  length,  less  in  breadth,  often  angular,  with  three  or  four  faces,  covered 
with  a  very  fine,  scarcely  visible  down.  They  have  been  compared  by  some 
to  an  olive  in  size  and  appearance.  They  contain  largely  of  the  igasurates 
of  strychnine  and  of  brucine,  and  are  identical  in  their  therapeutic  value  with 
nux  vomica.  The  only  officinal  preparations  are  the  abstract  (^Abstractwn 
Ignaiist^  U.  S.),  dose,  one  grain,  and  the  tvicture  (^Tinctura  Ignatlae, — 1  to 
10,  U.  S.),  dose,  twenty  minims ;  the  dose  of  the  extract  {^Fxtractum  Igna- 
tisty  U.  S.  1870)  is  one-fourth  to  one-half  a  grain. 


GLASS  X.-DEPRESSO-MOTOHS. 


TJiTDEft  this  heading  are  considered  certain  drugs  which  are  used  for  the 
parpoee  of  lessening  the  activity  of  the  spinal  cord.  Thoy  have^  except  in 
^i^  partleulai,  but  Little  in  common  in  their  action,  and  miust  be  studied 
iodividuallj. 

FHYSOSTiaMA-OALABAR  BEAN.  U.S. 

A.n   irregular,  kidncy-shaped  beanj  about  an  iiitjh   in  length   and  three- 

mrtHa  of  an  inch  wide ;  the  product  tif  the  Physostigma  venLniosuiUj  a  per- 

ooni^  woody  creeper  of  Calabar,  Africa,  where  the  bean  has  been  uaed  by 

w>e  natives  am  aa  ordeal  test  for  criminals,  witches,  etc.,  since  time  immemo- 

^^-       It  cmntains  an  alkaloid  known  as  phj/sostitjfmia^  or  escn'na.     The  most 

reliable  testa  for  the  alkaloid  ore  as  follows.   A  watery  solution  of  it  or  of  its 

■Wts  containing  potassa,  soda,  or  lime,  on  exposure  to  the  air,  becomes  red, 

***d  finally  yellow,  green,  or  blue:  this  is  said  to  occur  when  only  one  one- 

*^tiucirL'<j-thoujJ5andth  part  of  the  alkaloid  is  in  the  solution.    Chloride  of  gold 

^oro^ji  duwn  from  the  solotiou  a  blue  precipitate,  out  of  which  tbe  gold  is 

®^*<^ii  reduced.    According  to  Dr  J.  B.  Edwards  (Mtdical  Ti men  and  Gazette^ 

1 06*4)^  ^th  strong  sulphuric  acid  and  bichromate  of  potassium  physostigmia 

,yields  II  violet  color,  passing  into  red.     This  point  needs  investigating,  in 

'^mtion  to  the  well-known  strychnia  test.     The  pbyaiok^gical  lest  consists  in 

^-ne  placing  of  a  drop  of  the  suspected  solution  in  the  eye  of  a  rabbit,  wheOj 

~^  ptij^ostigmia  be  present,  contraction  of  the  pupil  will  be  produced  in  from 

«t  to  twenty  minutes.     A  second  alkaloid,  cakibartna^  ha^  been  found 

^y   -K.  Harnack  and  L>  Witkowski  {Arch.   Experim,  Pnth,  and  Fkarm,^ 

^Oi  iw  cspecijl  abundance  in  conimcrcial  extracta.     As  Prof  IJarnack 

*«»  succeeded  in  producing  it  from  physostigmia  {Ibid.^  Bd.  xii.),  it  is  a 

'*^*<iral  suspicion  that  it  ij*  formed  by  deeompoyition  of  the  pbysostigmia 

Uriug  the  preparation  of  the  extract.     It  ia  much  leas  soluble  in  ether 

^^Inhariuat  n<:curdltig  to  Ma  dboovererg.  Is  Ji  letaDiEiog^  oigfiiit  fc*!^uuib1iri«f  NtrycWtiia  in 

..      "^tiiju  ujHin  fruj^s  anil  other  of  tbe  lower  hjxiiikiU.     Pruf>  Jlufietiiiiiiiti  IVmiid„  howevisr, 

,  ^^  erukV  "Cttlttbarinum  puruin"  iictu  in  nn  entirely  ulii'gimilar  miirnier,  hitt  llorEifUsk; 

m^       **lKoini  LhaL  thb  cominuroial  arllde  onntains  littk  or  no  calnbirinn  iinc  An:h,  Ej-pvr^ 

^*    muA  Theriip,,  Bd.  viii.  125j  ijc.  434;  x.  vtOl),     It  is  p*ia-*ibtu  tliml  |iliv.^o^Ugmijfc  ba«  a 

^  £^  tf  iiclencjr  lu  undurgo  varmus  documpojditions,  ntid  to  jtroUuce  uuilur  diiToretit  cir43iita<- 

m  divenfl  derivAtire  nlkaJoids. 
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than  is  physostigmia,  from  which  it  may  be  separated  by  means  of  that 
menstruum. 

Physiological  Action. — When  an  animal  receives  a  small  fatal  dose 
of  Calabar  bean,  after  a  time  muscular  tremors  appear,  and  almost  imme- 
diately the  animal  falls  to  the  ground,  or  lies  down,  in  a  state  of  perfect 
muscular  flaccidity.  The  pupils  generally  contract,  and  the  respirations 
become  slow,  irregular,  and  oflen  stertorous.  All  reflex  actions  are  almost 
at  once  diminished,  and  this  diminution  grows  greater  and  greater,  antil  it 
ends  in  their  complete  abolition.  So  long  as  the  condition  of  the  motor 
system  allows  of  it,  evidences  of  sensibility  are  manifested  whenever  the 
animal  is  in  any  way  injured.  According  to  Clementi  Papi  {SchmxdCt 
JdhrhUcher^  Bd.  cxlii.  p.  287),  the  voice  is  completely  lost.  The  muscular 
tremors  persist  during  the  whole  period  of  paralysis,  and,  indeed,  even  after 
cessation  of  the  respiration.  They  vary  greatly  in  intensity,  and  in  some 
cases  are  so  severe  (Eraser)  as  to  simulate  general  convulsions.  As  tha 
minutes  go  by,  the  rhythm  of  the  respirations  becomes  more  and  more 
affected,  and  at  last  death  takes  place  quietly,  consciousness  being  preserved 
until  the  last  few  gasping  respirations  close  the  -scene.  The  pupils  some- 
times, but  not  always,  dilate  immediately  after  death.  According  to  the 
experiments  of  Dr.  Fraser,  the  bodily  temperature  is  alightly  elevated. 

Ailer  a  small  lethal  dose  of  the  poison,  the  fatal  result  is  always  duo  to 
failure  of  the  respiration,  and  if  the  body  be  at  once  opened  the  heart  is 
found  still  beating ;  indeed,  it  has  been  seen  to  continue  to  do  so  for  one  and 
a  half  hours  after  death  (Fraser).  If  a  very  large  amount  of  the  drug  be 
given,  the  animal  falls  almost  at  once,  paralyzed,  with  only  a  few  muscular 
twitchings.  The  pupils  contract,  and  in  a  very  short  time  the  gasping 
respiration  ceases.  The  heart  is  now  found  distended  and  passive,  but  often 
will  contract  under  the  stimulation  of  a  galvanic  current 

The  symptoms  induced  by  the  drug  in  man  are  completely  parallel  with 
those  that  occur  in  the  lower  animals.  They  are  giddiness,  lessened  heart- 
action,  great  muscular  weakness,  with,  in  most  cases,  contraction  of  the  pupil, 
and  sometimes  with  vomiting,  and  still  more  commonly  with  purging,  which 
may  be  very  free.  A  pupil  of  Gubler  took  0.15  grain  of  the  sulphate  of 
eserina,  and  suffered,  after  a  time,  nausea,  giddiness,  and  intense  muscular 
weakness,  so  that  he  could  not  st^ind ;  three-quarters  of  an  hour  afterwards 
he  vomited  some  of  the  solution  mixed  with  bile,  but  his  strength  did  not 
bepjin  to  return  for  two  and  a  half  hours. 

These  tremors  have  been  seen  after  so-called  pure  physostigmia  by  Ross- 
bach  and  Frohlich.  Kohler,  llossbach,  and  others  have  even  affirmed  that 
Calabar  bean  produces  a  tetanic  intoxication.  A  plausible  explanation  of 
these  singular  observations,  and  of  many  of  the  discrepancies  of  authorities, 
is  to  be  found  in  the  discovery  of  calabarina.  Its  discoverers  state  that  it 
produces  first  a  violent  tetanus,  and  afterwards  paralysis.  It  is  plain  how 
its  presence  in  varying  amounts  in  Calabar  bean  preparations  would  modify 
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their  i«!tioii.  The  researches  of  Kohler^  of  Vintscli^u,  and  of  Rossbach  and 
Frohlieh,  are  especially  open  to  doubt,  on  account  of  their  statements  that 
CiiJabar  beaQ  tetanizes.  It  ia  very  probable  the  extracts  used  by  them  con- 
tained  Urg<3ly  of  cakbarina. 

The  qucfitioti  here  natundly  ariaes^  To  what  is  the  paralysis  so  proroinetii 
in  poisoDiQg  by  Calabar  beau  due  ?  It  is  endent  that  the  suspension  of 
reflex  action  can  have  only  tliree  sources :  paralysis  of  the  spinal  cord,  of  the 
ncrrc^trunks,  or  of  the  muscles.  I  shall  examine  the  action  of  the  drug 
np€m  these  organs  in  inverse  order, 

Mu»des. — The  niuM'ular  twitchings  which  have  already  been  spoken  of 
Have  been  mistaken  for  convulsions  by  M.  Vintschgau  {SUzung$herichte  der 
J/ci/A,-JVyi/.  Chsae  d.  k.  Akad.  d.  Wksenscha/lm ,  Wien^  18(j7,  Bd.  Iv., 
Abih,  ii.,  p,  49),  who,  indet'd,  concluded  thiit  Calabar  bean  acU  like  strych- 
^i^  because  violent  convukive  tremors  uecurrod,  after  injection  of  a  dose  of 
'^oe  poison  under  the  skin,  in  all  parts  of  a  frog  whose  tliacs  he  had  tied* 
Evidence  to  be  brought  forward  hereafter^  however,  shows  conclusively  that. 
^ere  was  M)me  fallacy  in  this  esperiment.  The  fact  that  the  must^ular 
"ttovemeuts  continue  after  dexith  indicates  that  they  are  due  to  a  direct  action 
^f  the  drug  upon  the  muiw^Ics  theiuselves.  This  conclusion  is  thoroughly 
^5*^blished  by  the  experiments  oF  lAn.schkewich  (Virchojcs  Archw^  18C6, 
*W-  XXXV.  p.  294),  of  Fraser  (loc,  at,),  and  of  Leven  and  Laborde  (Schimdt^g 
^fthrhucher^  Bd.  cxivi.  p.  136).  All  of  these  investigatdrs  have  noted  thafc 
af^r  death  these  contractions  arc  increased  by  exposure  to  the  air  and  by 
*jireet  stimulation  of  tiie  muscles ;  and  Fraser  has  found  that  they  occur  in 
tile  frog  during  life  after  section  of  the  fiujiplying  nciTC^  and  also  iit  a  muscJe 
Actually  cut  out  of  the  body*  Lasehkewich  hiw  confirmed  the  latter  fact  in 
^•^e  case  of  warm-blooded  animals,  and  Lcvt^n  and  Laborde  have  proven  that 
J»»*evious  destruction  of  the  lower  eitd  of  the  spinal  cord  tii  a  *^iihi(.':ipig  does 
**^t  prevent  the  development  of  the  muscular  twitchin^s  in  the  bind  legs. 
Alt>n^ugh  Calabar  bean  does,  therefore^  have  some  direct  influence  upon  the 
^>iU8cles^yot  the  paralysis  produced  by  it  h  m  no  sense  the  result  of  this 
inftueace,  which  appears^  indeed,  to  be  of  an  exciting  rather  than  of  a  pura- 
^yxtng  character,  since  at  the  time  of  death  the  contractility  of  the  muscle 
^a  m  no  wl^  diminished:  on  the  contrary^  Fra^ser  has  noted  that  in  poison- 
^•ig  bj  Caittbar  bean  the  supervention  of  rijj;or  mortis  and  of  loss  of  funo* 
BpAOQal  power  in  the  muscle  is  very  greatly  delayed. 

■  -ATfnirt, — The  paralysis  caused  by  the  pby^^sti^jjma  la  not  due  to  an  action 
^^  tile  ucrve-truuks,  since  Dv.  Liiacbkewit:b,  Dr.  Vintscbgau  (7oc.  ciV.,  p.  161)^ 
B  *^^  Jilw  Dr.  Fraficr,  have  found  that  when  the  galvanic  current  is  apj>liod  to 
^^«  crura!  nerve  of  either  cold-  or  warm-blooded  animals  rapidly  killed  with 
^PPpiAhtr  bean,  contructions  are  freely  induced  in  the  tributary  nmscles. 

Wecil,  tlie  Scotch  investigator,  cjirrying  his  experiuieut^  still  further,  and 

^^n);  lioliwite  instruments  which  it  is  not  necessary  here  to  describe,  discov- 

I         ^^^  that  when  the  artery  going  to  a  hind  leg  was  tied  in  a  frog  before  the 
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administration  of  the  poison,  after  a  quick  death  the  rate  of  conduction  of 
impulse  was  as  rapid  in  the  nerve  to  which  the  poison  had  had  free  access,  as 
in  its  protected  fellow.  Notwithstanding  these  facts,  the  drug  is  not  entirely 
without  influence  upon  the  nerves,  since  Dr.  Fraser  has  found  that  when  the 
blood-vessels  of  a  frog's  leg  are  tied,  and  the  animal  slowly  poisoned  by  a 
small  dose  of  the  extract,  whilst  even  many  minutes  after  cessation  of  respi- 
ration both  nerves  seem  equally  intact,  yet  finally  a  time  comes  when  the 
nerve  of  the  poisoned  leg  refuses  to  react  to  the  galvanic  stimulus,  although 
the  functional  power  of  the  protected  nerve,  as  well  as  of  the  muscles,  is  still 
perfect.  This  loss  of  functional  power  is  probably  rather  in  the  termination 
of  the  nerve  than  in  the  trunk,  for  Dr.  Fraser  found  that  when  all  the  blood- 
vessels supplying  the  gastrocnemius  muscle  were  cut  in  a  frog  and  the  animal 
poisoned,  at  a  certain  time  irritation  of  the  craral  nerve  produced  spasms 
of  the  gastrocnemius  alone.  It  is  to  be  noted  that  this  perturbation  of  the 
peripheral  nerves  has  only  been  seen  in  the  frog  when  slowly  poisoned,  in 
which  case  the  heart  continues  to  beat  long  afler  the  cessation  of  respiration, 
so  that  the  nerves  are,  as  it  were,  macerated  in  a  solution  of  the  poison. 
Its  existence,  even  in  this  feeble  degree,  is  denied  by  Hamack  and  Wit- 
kowski.  In  frogs,  and  still  more  in  warm-blooded  animals,  nerve-paralysis, 
if  it  exist  at  all,  is  of  such  slight  intensity  as  to  be  of  no  practical  im- 
portance. 

The  afferent  nerve-fibres  probably  preserve  their  function  afler  the  motor 
fibres  have  been  affected,  as  was  seemingly  proven  in  Dr.  Fraser*s  experi- 
ments {loc,  cit,  p.  19)  by  tying  the  vessels  in  the  left  leg  of  a  frog  which 
was  afterwards  poisoned  with  strychnia,  when  it  was  found  that  reflex  move- 
ments were  excited  in  the  lefl  leg  by  irritation  of  the  right  foot  long  after 
irritation  of  the  left  foot  had  ceased  to  cause  movements  in  the  right  leg. 

Dr.  Fraser  studied  to  some  extent  the  effect  of  a  strong  solution  of  the 
poison  when  applied  locally  to  a  nerve,  and  found  that  the  efferent  fibres  were 
affected  before  the  afferent,  and  that  finally  the  function  of  both  of  them  was 
abolished. 

Sptnal  Cord, — Since  the  abolition  of  reflex  activity  has  its  origin  neither 
in  the  muscular  system  nor  in  the  nerve-trunks,  it  must  be  spinal.  The  truth 
of  this  conclusion,  arrived  at  by  exclusion,  has  been  abundantly  demonstrated 
by  direct  experiment.  Thus,  Fraser,  Harnack,  Witkowski,  and  others  have 
found  that  if  in  the  frog  a  peripheral  nerve  be  protected  by  tying  its  artery 
and  the  batrachian  be  poisoned  with  Calabar  bean,  the  paralysis  in  the 
protected  limb  occurs  pari  passu  with  that  in  the  remainder  of  the  body. 
Again,  Fraser  divided  the  spinal  cord  of  a  frog,  and  then  cut  or  tied  all  the 
blood-vessels  going  to  the  posterior  section  of  it.  After  thb,  the  animal 
was  poisoned  with  physostigma,  and,  whilst  the  usual  symptoms  developed 
themselves  in  the  anterior  portion  of  the  body,  reflex  actions  were  unaffected 
in  the  posterior  part.  Further,  Dr.  Fraser  has  found  that  when  the  poison 
is  applied  directly  to  the  cord,  fibrillary  contractions,  due  probably  to  a  local 
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imtaut  tnflaenee,  lire  induecd  in  the  muscles  supplied  from  below  the  point 

uf  uppliciitioii;  but  in  a  little  while  nil  raovemenLs  o^asc,  and  even  galvautza- 

tiou  of  the  cord  is  itself  unable  to  elicit  response.     It  seems  eoiupletely 

oitjiblisUed  by  the  evidence  which  bus  been  brouij;ht  forward  that  the  most 

fmititincnt  effect  of  Caliibar  bean  i&  a  (Ifpremant  action  upon  the  sjimal 

Kecentlj,  however,  it  has  been  osaerted  by  Pupi  (Schmidt*s  JahrhUcher^ 
f  Bd.  cxlil  p.  287)  ihut  there  is  in  frogs,  preceding  the  stage  of  depression, 
of  exaUariun  of  rv^flex  action  ;  and  also,  on  the  strenjrth  of  some  experi- 
[letita  upon  ttoituats  with  one-sided  section  of  the  optic  thalamns,  that  the 
ji(ii>t6itof  voluntary  movetnent  itj  Cahibiir  bean  poisoning  la  paralysis 
the  conducting  fibres  pos^inj^  from  the  upper  brain  to  the  spinal  centres, 
r  h^ve  not  been  able  to  protiure  the  ori^^inid  paper  of  Dr,  Papi  {Gazz. 
J^rti^,^  18G8),  but  his  conchLsions  seem  to  me  highly  iraprobable.  The 
(>rininry  stage  of  reflex  activity  probably  was  produced  by  caiubarina  preseafc 
m   the  extract  used  by  him. 

Gircnlation. — Harley  [loc,  cit.^  p,  151)  and  Papi  {loc.  cit,^  p.  287)  assert 
Wtoif.  Culabar  bean  hiis  little  or  no  influence  upon  the  heart;  but  they  are 
tiodonbu^dly  in  error.  According  to  Harnack  and  Witkowski,  in  the  frog 
Under  the  influence  of  the  poison  the  heart's  contractions  become  slower 
•^»<1  »tronger»  When  a  mammal  is  poisoned  with  small  doses,  the  cardiac 
a^otioii  of  the  drug  is  subordinate  to  that  upon  the  nerve-centres;  but,  aa 
li^a  |>ecn  shown  by  Dr.  Frsiser,  when  very  large  doses  of  the  poihon  are 
•^^^uinistered,  especially  if  they  be  injected  into  the  jugtiliir  vein,  death 
'^*^-*»'»lis  from  ayncope  or  from  consentAneous  failure  of  the  cardiac  and  the 
*'"'^*i>initory  function,  and  the  heart  is  found  arrested  in  diastole,  flaccid,  but, 
*^^*2ording  to  Dr  Fraser  and  to  Drs.  C,  Arnstein  and  P.  Sustschinsky  {Vn- 
*^'"«»<c/i.  Ph/aiohfjf.  Lnhor.  WUrzhnig^  zwoit<jr  Theil,  p.  %^)^  responding, 
"^-Houjrli  feebly  and  uncertalidy,  to  direct  stimulation.  In  the  frog,  I^sabach 
•^n^X  Frbhlich  {FhannnL  UntersttcL  i.,  p.  5t>)  have  found  that  the  arrested 
^^^J't  is  inseni<ible  to  stimuli* 

"VVhen  smaller  dose^  of  the  poison  are  exhibited,  there  is  sJowing  of  the 
*^e5«^^*a  action,  a^  has  been  notod  by  Laschkewich  (foe,  cU.j  p.  298),  by  Eraser 
cr.ciV.,  p.  48),  by  Dr.  J.  Tachau  (Archwihr  Heilknmle^  1865,  p.  70)^  aid 
other  observers.    Although,  according  to  the  experiments  of  Fraser,  there 
«^l  first  a  slight  fall  of  the  blood-pressure,  probably  due,  as  he  believes,  to 
^^aitii^hcd  pulse-frcf[uency,  yet,  in  spite  of  the  latter,  the  arterial  tennion 
^^Ti  recovers  itself,  and  remains  for  a  long  time  much  above  the  normal  point, 
^  •^  ilf  at  the  ?^mc  time  t!ie  individual  cardiac  beata  are  greatly  increased  in 
J*^*"^JiigLh  (Fraser,  Bczold  and  O.itz*).     Finally,  the  arterial  pressure  falls  tar 
'^^ow  normal,  and  the  power  of  the  heart  is  gradually  extinguished. 


(/<* 


'  1  huro  not  !»ef;n  the  ariginnl  paper  of  theio  nuthontics  In  the  Oenirnlhlntt  fUr  Med, 
*^l«mtntikft/t^  lSOi«  but  f|U4>te  ihvw  Trutn  the  prtpur  of  At-QiituiD  and  Sustscbinskj. 
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The  question  as  to  the  exact  method  in  which  these  changes  are  wronght 
IS  of  very  difficult  answer.  The  long  diastolic  pauses  and  the  slow  strong 
beat  of  the  heart  suggest  at  once  that  a  chief  action  of  the  drag  is  upon  the 
inhibitory  cardiac  nervous  system.  Tachau,  however  (foe.  d^.,  p.  172),  found 
that  after  section  of  the  vagi  the  poison  produces  these  phenomena  in  an  even 
more  intense  degree  than  in  the  normal  heart.  As  this  has  been  confirmed 
by  Laschkewich  (foe.  cit,)^  by  Fraser  (foe.  eilf.,  p.  49),  and  by  Harnack  and 
Witkowski  (foe.  et/.,  p.  419),  it  must  be  accepted  as  a  proven  fact,  especially 
since  Vintschgau  has  found  (foe.  eiV.,  p.  71)  that  if  in  the  frog  the  brain  and 
the  medulla  be  destroyed,  physostigmia  still  acts  in  its  usual  way  on  the 
heart.'*'  Tachau  considers  that  this  demonstrates  that  the  cardiac  phenom- 
ena of  Calabar  bean  poisoning  are  not  due  to  an  action  of  the  drug  upon 
the  inhibitory  nerves.  Arnstein  and  Sustschinsky,  however,  admitting  the 
fact,  deny  that  it  warrants  the  conclusion.  Their  idea  appears  to  be  that  it 
is  conceivable  that  a  substance  should  so  act  upon  the  peripheral  inhibitory 
nerve-endings  as  to  cause  them  to  influence  the  action  of  the  heart  without 
any  external  impulse,  and  consequently  when  separated  from  the  nerve- 
centres.  With  our  present  knowledge,  the  possibility  of  this  seems  some- 
what doubtful.  Moreover,  Koliler,  Harnack,  and  Witkowski  have  all  found 
that  in  the  frog  Calabar  bean  still  lessens  the  pulse-rate  af\er  complete  paralysis 
of  the  peripheral  vagi  by  atropiaf  {Archiv  /,  JExper.  Path,  und  Pkarm.^ 
Bd.  i.  p.  280).  Kohler  believes  that  his  experiments  prove  that  the  Cala- 
bar bean  paralyzes  the  cardiac  accelerator  nerves.  It  will  be  remembered, 
however,  that  Vintschgau  found  that  Calabar  bean  exerts  its  normal  influ- 
ence upon  the  heart  after  destruction  of  the  accelerator  centres.  Whatever 
may  be  the  action  of  small  doses  of  physostigmia  upon  the  vagi  and  accel- 
erators, it  seems  to  me  that  it  must  be  considered  established  that  the  general 
cardiac  symptoms  are  due  to  a  direct  action  upon  the  heart-muscle  or  its 
contained  ganglia,  and  that  any  increase  of  the  inhibitory  activity  must  be 
of  such  slight  amount  as  to  be  of  no  importance. 

In  regard  to  the  action  of  the  drug  upon  the  peripheral  vagi,  the  follow- 
ing risumi  of  the  evidence  is  of  interest.  Arnstein  and  Sustschinsky  found 
that  the  excitability  of  the  peripheral  cardiac  vagi  is  increased  by  Calabar 
bean.  They  first  tested  the  effect  of  graduated  galvanic  currents  applied  to 
the  divided  vagi  in  the  animal  to  be  experimented  with,  until  the  exact 
strength  of  the  weakest  current  capable  of  causing  diastolic  arrest  was  de- 

*  The  fact  that  Calabar  bean  acts  in  ita  usual  manoer  after  section  of  the  par  vaj^am 
indicates  that  it  has  no  influence  upon  the  inhibitory  centres, — a  conclusion  confirmed  by 
Arnstein  and  Sustschinsky  {lor,  cit.,  p.  102),  who  found  that  an  injection  of  the  drug 
into  a  carotid — i.e.,  into  the  inhibitory  centre— did  not  cause  any  marked  immediate 
diminution  in  the  number  of  the  cardiac  pul.«ations. 

-j-  Kossbach  and  Frohlioh  (Inc.  eit.,  p.  50)  assert  that  in  fro^,  although  the  vagi  are  not 
more  excitable  before  than  after  the  poisoning,  stimulation  of  the  venous  sinuses  and  of 
the  auricles  has  much  more  than  the  normal  influence,  which  is  very  extraordinary  if 
true. 
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flooilltted,  and  then  exhibited  the  drug  nod  tested  the  nerves  afterwards. 

They  used  in  these  experiments  both  rabbits  and  painea-pifrs,  and  found 

that,  without  a  single  exception,  current  much  weaker  than  those  which 

previously  were  barely  eflFtictive  would,  after  the  poisoninj^,  atop  the  heart ; 

abo^  the  super-excitability  of  the  peripheral  inhibitory  nerves  was  shown  by 

the  fact  that  under  the  influence  of  the  drug  the  diastolic  arreat  continued 

much  lorj^^er  than   normal  after  the  withdrawal  of  the  stiniulu.H  from  t!ie 

vajri.     Hhei^e  experiments  have  been  directly  corrohonited  by  liovs^sbach  and 

Frohlich  upon  the  mbbit  (loc.  eit.,  p.  57).     Dr.  Fraser's  expcrimtnts  upon 

-he  local  cardiac  application  of  the  drug  are  also  sceminjrly  confirmative  of 

ose  of  Arnstein  and  Suntisehiusky,  for  he  found  that  when  the  poison  waa 

ut  directly  on  the  hearty  or  into  one  of  its  chambers,  it  caused  a  prolonged 

diastolic  pause,  foilowed  by  contractions,  interrupted  by  pauses,  and  finally 

■^esutuption  of  regular  eontraotiona,  or  else  by  diastolic  arrest,  the  heart  still 

retaining  its  power  of  responding,  in  an  embarrassed  manner,  to  stimuli. 

These  experiments  certainly  seem  to  prove  that  Calabar  bean  does  cause 

exeiiaiion  of  the  peripheral  cardiac  apparatus.     Arnstein  and  Suetscbinsky 

rurtW  confirm   them  by  other  experiments  of  exoceding  interest     They 

ijeetd  into  rabbits  such  amounts  of  atropia  as  completely  to  paralyze  the 

riphcral  cardiac  vagi,  so  that  the  strongest  currents  when  applied  to  the 

nerves  failed  to  influence  the  heart's  action,  and  then  restored  finictional 

pGton  to  the  pneumogas tries  by  injections  of  Calabar  bean^  so  that  cur- 

TQDts  of  moderate  intensity  caused  diastolic  arrest.     These  experiments,  if 

■ccurate,  prove  that  physostigma  is  a  powerful  excitant  of  the  peripheral 

▼ag\,     Kohicr  (toe.  ctV,),  using  the  frog,  imd  Rossbach  and  Friihlieh,  using 

the  mbbit,  failed  to  resuscitate  the  atropinized  vagi  by  means  of  Calabar 

bean,  bat  it  is  evident  that  a  negative  result  in  such  a  case  might  be  due 

U>  an  improper  proportion  in  the  doses  of  the  counter-poison,  or  in  the 

tttropia  being  employed  in  overwhelming  amount.     In  warm-blooded  aui- 

umiIs,  at  legist,  the  vagi  are  not  paralyzed  during  life  by  pljysostigmia,  as 

i»  evinced  by  the  experiments  of  Arnstein  and  Sustschinsky  (/(><?.  cit.y  p. 

101),  ooufirmed  by  Harnack  and  Witkowski  (loc.  cf/.,  p.  433).     Some  of 

the  results  obtained  by   Fraser  (he.  cit,^  p,  36),  confirmed   by  Rossbach 

«acl  Fralich,  apparently  contradict,  but  in  reality  accord  with  them.     In  the 

>Tog  Uiere  was,  indeed,  at  last  a  loss  of  functional  power  in  the  vagi,  but  not 

mit  very  long  after  the  cessation  of  respiration,  after  all  the  nerves  of 

^mntnty  motion  had  lost  their  functional  power, — t.f.,  after  death  would 

^■^®  Occurred  in  a  mammal      Harnack  and  Witkowski  affirm   that  the 

*in  i]Gv«5r  lose  their  power  in  the  frog  to  lessen  the  rate  of  the  heart-beat, 

«thou^fi  unable  to  cause  diastolic  arrest. 

^U Hinting  up  the  evidence  in  regard  to  action  of  the  drug  upon  the 
'*•  ifi  plain  that  no  positive  conclusion  can  be  reached,  although  it  seems 
k^i.**-     ^  that  the  drug  first  increases  and  then  lessens  the  power  of  the 
^*toi^  nerves  over  the  heart 
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As  already  stated,  a  very  promineDt  phenomeDOD  in  Calabar  bean  poiaon- 
ing  is  rise  of  the  arterial  pressure.  This,  of  coarse,  may  be  of  cardiao 
origin,  or  it  may  be  due  simply  to  a  contractioD  of  the  arterioles ;  or  it  may 
arise  from  a  combiDatioa  of  these  causea  Bezold  and  Ootx  (quoted  by 
Arnstein  and  Sustschinsky,  p.  87)  found  that  the  arterial  pressure  still  rose 
under  the  influence  of  the  drug  after  section  of  the  spinal  cord  high  up, — 
t.e.,  afler  general  vaso-motor  paralysis.  Harnack  and  Witkowski  also  found 
that  when  the  vaso-motor  centres  were  paralyzed  with  chloral,  physostigmia 
causes  very  decided  increase  of  the  arterial  pressure.  It  is  evident  the 
increased  force  of  the  circulation  produced  by  physostigmia  must,  at  least  in 
part,  be  due  to  a  direct  action  of  the  drug  on  the  heart. 

The  fact  that  the  rise  of  arterial  pressure  produced  by  Calabar  bean  is  not 
so  great  in  animals  whose  cords  have  been  divided  as  in  those  uninjured  cer- 
tainly indicates,  though  it  does  not  prove,  that  the  increased  arterial  tension 
of  physostigmia-poisoning  is  in  part  due  to  vaso-motar  npasm.  Dr.  Eraser 
believes  that  Calabar  bean  does  produce  this  spasm;  but  his  evidence  is 
insufficient  to  establish  his  conclusion.  It  consists  simply  of  some  experi- 
ments upon  frogs  in  which  the  spinal  cord  was  divided,  and,  the  animal  being 
put  on  a  ''  frog-plate,"  the  arteries  of  the  web  were  watched  whilst  Calabar 
bean  was  exhibited.  Dr.  Fraser  believed  that  under  these  circumstances 
the  arteries  contracted  considerably  at  first,  and  afterwards  dilated.  Dr. 
Harley  (PrcuUitioner,  1869,  vol.  iii.  p.  163)  states  as  the  result  of  his  studies 
that  Calabar  bean  can  be  seen,  when  applied  locally,  to  cause  conduction  of 
the  veins,  the  arteries  remaining  unaffected ;  whilst  Fraser,  in  contradiction 
to  this,  believes  that  he  has  demonstrated  that  the  local  application  of  phy- 
sostigma  produces  dilatation  of  the  arteries.  It  is  not  necessary  here  to  re- 
iterate my  objections  to  such  evidence  as  this.  If,  under  the  circumstances 
of  the  first-mentioned  experiments  of  Dr.  Fraser,  Calabar  bean  contracts 
the  small  vessels,  it  must  be  by  a  peripheric,  not  centric,  action,  since  the 
vessels  were  separated  by  the  division  of  the  cord  from  the  vaso-motor 
centres.  It  is  plain  that  this  is  in  direct  contradiction  to  Dr.  Eraser's  ex- 
periments on  the  local  application  of  the  drug.  Again,  it  is  contradictoiy, 
rather  than  confirmatory,  of  that  furnished  by  the  study  of  the  blood-pressure. 
The  only  logical  conclusion  seems  to  me  to  be  that  at  present  we  have  not 
proof  that  Calabar  bean  acts  upon  the  vaso-motor  nervous  system.  As  the 
increase  of  the  arterial  pressure  is  in  great  part,  if  not  altogether,  due  to 
the  increased  energy  put  forth  by  the  heart  under  the  influence  of  physo- 
stigmia, and  as  that  influence  is  exerted  directly  upon  the  heart-muscle  or  its 
ganglia,  it  is  evident  that  physostigmia  directly  causes  the  heart  to  put  forth 
more  effort,  or,  in  other  words,  stimulates  it.  The  final  diastolic  arrest  (the 
loss  of  the  power  of  responding  to  stimuli)  shows,  however,  that  at  last  the 
poison  paralyzes  the  heart.  In  considering  the  general  physiological  action 
of  the  drug,  it  must  not  be  forgotten  that  its  influence  upon  the  heart  is 
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^Qtiretj  subservient  to  its  tnfiuence  on  the  nervous  systetDT^  and  that  death 
^Hl  the  EDammal  occurs  before  the  stage  ofcardtac  palsy  i»  rutieheiJ,  unless  tho 
^Brig  be  injected  directly  into  the  heart  in  orerwhelmlng  doee, 
^H  I  do  not  believe  that  phy»oi*tigma  has  much  action  upon  the  hlomi,  Cer- 
^■ilnly  itA  influence  upon  the  nervous  system  is  a  direct  one,  since  Lewisson 
^^itcwhert* 9  Avchw^  1870)  has  found  that  it  acts  upou  the  *'8ult  fmj;"  a«  npon 
^Hhe  oormtl  animal,  Fmser^  however,  etat&s  that  ufler  death  from  this  poiiwm 
the  blood  ooiigulates  slowly  and  loosely,  and  the  red  disks  in  duixs  and  in 
^^nibbita  present  varioaa  irregukrities  of  outline,  ainong  which  may  be  noted  a 
^hrell-tnarkcd  stellar  crcnation,  but  that  the  respiratoiy  function  of  the  blood 
b  not  interfered  with. 

InteMtmeM. — Intestinal  pcristdsis  is  very  much  increased  by  the  action  of 
CBlftbar  bean  (Westennann,  Schmidts  JiiJirbiicher,  Bd,  cxxxviii,  p,  21*0; 
Papt,  liiiL^  Bd.  cxlii.  p,  2S7 ;  Fraser,  loc,  cit.,  p,  57),     After  poisonous 
doees  there  is  at  first  a  stage  of  exceedingly  active  movements  in  the  bnwcl«; 
then  spafimodic  tetanic  contraction  of  the  intestines  occurs,  so  tliat  their  cali- 
bre 18  very  much  diminished ;    and  finally  relaxation    and    diltitatiun   take 
place.     Aller  death  the  vermicular  movements  are  found  verj"  much  lessened 
^■LFmser),  or  altogether  ahoU.shed  (Taehau^  he,  cit.^  p,  73). 
^H  Tlje  action  of  Calabar  bean  upon  the  intestines  appears  to  he  peripheral, 
^■ae  to  contact  of  tho  poison  in  the  blood  with  the  muscular  fibres  or  the 
^Hinglionic  nerve-cells  in  the  waits  of  the  bowels.     For  Westermann  (loc.  ciV., 
^^  291)  found  that  extirpation  of  the  cardiac  ganglion  had  no  eifect  up(in  the 
action  of  the  drug,  but  thai  lying  of  the  mesenteric  and  of  tho  ecBliao  arte- 
lies^  b<*fore  poisoning,  prevented  any  increase  in  the  peristalsis.     Calabar 
bean  probably  influences  intestinal  secretion.     Its  action  upon  the  salivary 
glands  ifl  of^en  decided,  and  according  to  Heidenhain  is  not  prevented  bj 
_Wopia. 

^B  Eye, — Calabar  bean,  as  is  wcU  known,  strongly  contracts  the  pupil,  both 
^nrhcn  applied  to  the  eye  and  when  exhibited  internally.  Evidently,  as  in 
^Bhe  case  of  atropia,  the  pupillary  action  of  Calabar  bean  should  be  t^tudiod 
^^piB  two  points  of  view,  the  local  and  the  constitutional. 

The  closeness  of  the  analogy  between  the  pupillary  action  of  atropia  and 

that  of  Calabar  bean  b  seen  in  the  fact  that,  like  the  former,  the  latter,  as 

shown  by  the  experimenta  of  V^  and  Leven  on  chickens  (  0^nptf$-Rcndu$ 

^B^  la  SoctiU  de  Biohgte^  1SG5,  p.  161),  does  not  affect  the  irides  of  birds. 

|9bu9^  analogy  would  seem  to  prove  that  the  influence  of  Calabar  bean  is 

directly  upon  the  peripheral  nerves  of  the  iris, 
^m     Although,  then,  I  am  not  able  to  cite  any  direct  experimcfital  proof,  yet 
^Kl  fieems  to  me  scarcely  doubtful  that  the  contraction  of  the  pupil  produced 

•  For  •  ditaussJon  of  the  pcouliar  cftrdiao  rGlations  of  phj9ott}|^ctti«  And  tinj«<^nrtD,  teo 
tb«  pftfter  by   llamank  ond  Witkuwski.     Th"»o  authors  believe  Ihiit  CnlttHur  beiiL  leU 
\  oatiaa  rbe  hi«iirt  arrefied  in  di&ptcite,  not  hf  paruljxing  the  carili&Q  iubibUory  ifc|}p*- 
VtM|  but  by  iiitoulftllns  the  (mnliao  miuole. 
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by  Calabar  bean  is  always  a  local,  peripheral  inflaeDce,  whether  the  dmg 
be  placed  in  the  eye  from  the  outside  or  be  carried  to  the  general  circula- 
tion. It  is  evident  that  the  myosis  may  be  caused  in  one  of  three  methods : 
by  paralysis  of  the  83rmpathetic  fibres,  by  stimulation  of  the  oculo-motor 
fibres,  or  by  a  conjoint  action  upon  both  sets  of  nerve-endings.  In  which 
of  these  ways  the  drug  acts,  we  are  not  yet  able  to  decide. 

It  has  been  held  by  various  authorities  that  if  galvanization  of  the  sympa- 
thetic fibres  in  the  neck  fail  to  expand  a  contracted  pupil,  the  myosis  must  be 
due  to  paralysis  of  the  sympathetic.  Evidently,  however,  this  is  claiming 
too  much,  for,  as  pointed  out  by  Griinhagen  (  VircAow'*  Archiv^  Bd.  xxx.  p. 
521),  it  is  conceivable  that  an  oculo-motor  spasm  can  exist  of  such  intensity 
that  the  antagonistic  nerve  is  unable  to  dilate  the  pupil.  The  question  arises 
very  pertinently  at  this  point.  What  is  the  fact  in  regard  to  Calabar-myosis? 
Does  or  does  not  galvanic  stimulation  of  the  cervical  sympathetic  dilate  the 
pupil  ?  The  testimony  is  somewhat  conflicting.  Dr.  Griinhagen  (Joe,  cit,^ 
p.  521)  says  that  dilatation  always  occurs,  although  to  a  slight  extent  («pi 
heschriinkteii  Masse) ;  whilst,  on  the  other  hand,  Dr.  Gustav  Engelhardt 
(^Untersuchuugen  aus  dem  Physiologischen  Lahoratorium  iih  WUrzburg, 
zweitcr  Theil,  p.  526)  has  found  that  galvanization  of  the  cervical  sympathetic 
has  no  effect  upon  the  contracted  pupil.  The  experiments  of  Fraser  (Joe.  «*/., 
p.  60),  of  Bernstein  and  Dogiel,  and  of  Rosenthal  (^Reicfiert's  Archiv^  1863), 
would  seem  to  reconcile  these  differences,  and  by  their  accord,  to  prove  that 
under  the  maximum  influence  of  Calabar  bean  the  sympathetic  is  powerless, 
whilst  when  the  contraction  is  the  result  of  a  milder  influence  of  the  drug, 
stimulation  of  the  cervical  nerve  will  cause  a  certain  amount  of  dilatation.* 
Fraser,  and  also  Engelhardt,  have  found  that  if  the  poles  of  a  battery  be 
applied  directly  to  an  iris  even  most  profoundly  contracted  by  physostigma, 
immediate  dilatation  occurs.  These  facts,  for  reasons  stated  above,  do  not 
absolutely  prove,  but  they  certainly  render  it  highly  probable,  that  Calabar 
bean  paralyzes  tJie  periplieral  sympathetic  nerve-fibres  in  the  iris.  It  is, 
however,  almost  equally  probable  that  there  is  a  consentaneous  stimulation 
of  the  uculo-nwtor  terminations ;  for  the  myosis  caused,  like  the  mydriasis 
produced  by  atropia,  is  an  active,  not  a  passive,  condition,  and  is  not  only 
much  more  forcible,  but  is  also  much  more  complete,  than  that  which  follows 
section  of  the  cervical  sympathetics.  If  the  observation  of  Ilossbach  and 
Frohlich  be  correct,  that  overwhelming  doses  of  the  physostigmia  finally 
dilate  the  pupil,  it  is  evident  that  the  oculo-motor  stimulation  is  replaced 
after  such  doses  by  oculo-motor  palsy. 

Urine  and  Elimination. — No  study,  that  I  am  aware  of,  has  been  made 

*  Recently  Rosshach  and  Frohlich  affirmed  that  galvanisation  of  the  sympathetic  still 
causes  dilatation,  even  when  the  action  of  the  physostigmia  is  most  rigorous.  As  it  is 
scarcely  conceivable  that  the  various  other  investigators  should  have  been  so  much  in 
error,  it  is  probable  that  Rossbaoh  And  Frdhlioh  used  such  strong  currents  that  they  were 
directly  transmitted  to  the  iris. 
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^^Meras  to  the  elitnination  of  Calabar  bean  or  its  action  on  the  urinary 

secretiou  in  heulth.     Dr,  Mcrson  (Jonnutl  of  Mental  ScL,  Jnn,  1875)  has 

fuund  that  iti  general  parulyiiis  under  its  influence  urea  mid  the  other  solids 

of  the  urine  ore  decidiMily  diiuiuished.     The  physostigma  probablj  eacaipeb 

■pith  the  nsnal  secretion,  and  ia  a  ca.'WJ  of  poisoning  its  presence  eould  prob- 

^hbly  be  detected  by  dropping  some  of  the  fluid  in  the  eye  of  tui  animal, 

^B    THXaAPStXTICS. — The  physiological  action  of  Calabur  bean  has  su^^csted 

^Bl0  use  in  tipasmodic  aflectionH,  in  atony  of  the  muscular  coats  of  the  boifel, 

^viod  in  variouti  dit^ises  of  the  eye. 

The  action  of  Calabar  bean  upon  the  ^inal  cord  YQry  early  led  to  its  use 
in  0pii«m(Klio  afiectioos,  and  especially  in  teianux,  in  which  diseueo  it  has  been 

I nore  fredj  etnployed  during  the  lajjt  ft-w  yearH  than  any  otlier  remedy  except 

^HQHttlo.      In  the  paper  of  Dr.  B.  Il4:)emyr  (#SV.  LoaU  Medical  and  Suiyt'cal 

^Kloifnta/^  1873,  p.  3G7)   are  collected  forty-seven  cases,  of  which  twenty 

Hfroved  fatal.     To  these  I  am  able  to  udd  the  tliirteen  whose  references  are 

giren  below,*  making  in  all  sixty  ciises,  with  thirty-three  recoveries  and 

lircnty- seven  deaths, — ^not  a  very  flattennj;  record. 

It  is,  however,  proper  to  state,  as  affeeting  the  value  of  these  statistics 
tliAl  much  of  the  Calabar  bean  extnict  which  has  been  ofl^ered  in  the  market 
la  practically  inert,  and  in  all  fjrobability  in  some  of  these  easea  the  drug  did 
laot  have  a  fair  trial  \  and  that  when  especial  care  was  taken  by  certain 
CfebHcrvers  better  results  were  achieved,  although  on  bo  small  a  scale  as  to 
B^ftve  the  issue  in  much  doubt. f 

In  trmnu$  neoncUorum^  Calabar  bean  has  been  employed  with  re-sults  cer- 

^Ainlj  no  more  encouraging  than  those  obtained  in  tetanus.     In  chorea  it 

\3»B  also  been  used  by  some  practitioners  with  asserted  advantage,  but  further 

experience   hardly  justifies  its   administration  (see    Bull,    Gin,    Thirap,^ 

Imxix.,  85,  541), 

The  physiological  action  of  physostigoia  upon  the  nnstriped  intestinal 
:Biiiacle>fibres  hi\s  led  to  ita  employment  in  atont^  of  the  muscular  coat  of  the 
lH}web  and  other  similar  organs.  Dr.  V.  Subbotin  {ArcJiiv/,  Kltn,  Med., 
Bd.  y.  p.  28 5 1  1869)  has  used  the  extract  with  the  happiest  results  in  a 
ease  of  cJironic  bronchial  catarrh  with  intense  d^qmarn^  believed  to  be  due 
10  weakness  of  the  bronchial  muscular  fibres ;  and  aW  in  one  of  apparently 
^phtntum  ttimor^**  with  c/ironic  vUe9iuud  dtfttpepiia  and  catarrh.  In  con- 
tttpaiion  dependent  upon  relaxation,  it  is  also  said  to  be  useful. 

•  Fat  A  I*  Cariw. — Fcnwiok,  1    ((?^i*sf"i*  ,Vcr/»V*W  /o«r»a/,  1869,  p.  300);  Frniiioltii,   I 

IThe  Burttfr,  Ovi.    I,  U7\)i  Lttbortlti,  1  {HrtlUh  Medical  Jourtutl,  Juao,  !S72) ;  Valdi- 

tkwo,  1  {Pkitftfielphin  MmUcal  Timev,  rot.  i.  p.  455);  Tysoo,  1  {Ibid^t  p.  41S);  Johnson, 

I  {Ihid,^  p.  S73) ;  I  iLimdutt  lancet^  1874).    KKcov'Eitieii,'— FoQwiokf  1  {Qltitijtm  MrUital 

\mmat,    1M(SU»  p.  300);  Newnuui,   I  {Meditnt  Ejramintf^  July*   186fi);  W.  W.  K««n,  1 

^kilndtffthm  Mfdif^fti  Time*,  vol.  1.  p.  193);  J.  II.  Piuakarrl,  1  {ftud,,  p.  138);  Oaiming- 

l  ( Britfh  Mtdicn  /  Jv  N  r  Htt/,  i .,  1 8  7  4 ) ;  I  ( Cinemna  ft  Laneet,  Sept,  1 878 ),    All  IhoiQ  oaao» 

lot  ih«  traumatic  form  of  the  di«oa»e. 

'  t  For  «  fArorabtc  rooor'J,  ece  Wivtaun,  Otttagmo  Mtdicai  Jvitmalf  K.  S*,  1809^  TOL  1.  p. 

i  I  eonAalt  liJto  London  Practitioner,  8«pt.  18(19. 
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Calabar  bean  has  also  oeen  employed  in  stryehntorpoiiontn^^  and  a  reooveiy 
obtained  af^er  the  ingestion  of  three  grains  of  the  latter  alkaloid  is  reported 
by  Dr.  J.  W.  Key  worth  {Glasgow  Medical  Journal,  N.  S.,  1869,  i.  54).» 

In  epilepsy,  some  trials  have  been  made  of  the  drug,  but  its  value  is  very 
doubtful.  Drs.  Harnack  and  Witkowski  have  found  that  in  epileptic  guinea- 
pigs  physostigmia  causes  a  succession  of  fits  lasting  for  hours  and  days.  They 
have  further  noted  a  similar  influence  upon  man.  Recently  attention  has 
been  called  to  the  employment  of  Calabar  bean  as  2l  galactogogue,  the  extract 
being  applied  to  the  breast  itself  {Brit,  Mtd,  «/oiim.,  ii.,  1876,  p.  554). 

Administration. — Calabar  bean  is  usually  administered  as  an  extrad 
{Extractum  Physostigmatis,  U.  S.),  the  commencing  dose  of  which  is  one- 
tenth  to  one-fiflh  of  a  grain.  The  dose  of  the  tinctvre  (  Tinctura  Phgso- 
stigmatiSf  U.  S.)  is  twenty  to  forty  minims.  The  alkaloid  is  preferable  on 
account  of  its  certainty,  but  care  is  requisite  not  to  use  it  too  freely. 
Bouchut  has  found  that  in  children  one-twentieth  of  a  grain,  given  hypo- 
dermically,  will  produce  very  decided  symptoms,  which  entirely  pass  oflT  in 
about  three  hours.  It  is  probable  that  one-fifleenth  of  a  grain,  repeated 
every  three  hours,  will  be  found  to  be  a  moderate  dose  for  the  adult.  It 
should  always  be  borne  in  mind  that,  in  tetanus  and  other  severe  diseases, 
it  is  necessary  to  augment  the  dose  until  an  effect  is  produced.  Harnack 
gives  the  minimum  fatal  dose  of  cserina  as  for  dogs  four  to  five,  rabbits  three, 
cats  two  to  three  milligrammes.     The  frog  resbts  these  doses  successfully. 

Toxicology. — So  far  as  I  know,  Calabar  bean  has  not  been  used,  either 
in  Europe  or  in  this  country,  with  criminal  intent.  In  Liverpool  seventy 
children  were  accidentally  poisoned  at  one  time  {Medictil  Tim^s  and  Gazette^ 
Oct.  1864,  p.  406).  Many  of  the  victims  vomited  spontaneously,  and  thus 
relieved  themselves.  Those  brought  to  the  hospital  were  in  a  state  of  ex- 
treme prostration  and  muscular  relaxation.  They  appeared  to  suffer  almost 
no  pain,  only  some  of  them  saying  they  had  a  little  **  belly-ache."  Among 
some  thirteen  examined,  only  one  had  the  pupils  contracted.  The  only  child 
who  did  not  recover  was  excessively  weak,  and,  crying  out  suddenly,  was 
dead  of  sudden  syncope.  The  heart  was  found  relaxed  and  flabby,  both 
sides  equally  full  of  blood.  In  the  ca.se  of  a  strong  man,  who  had  eaten 
half  a  bean  {St.  BartlioL  Hasp,  Rep.,  1879,  xv.),  the  symptoms  were  great 
muscular  weakness,  tightness  across  the  chest,  temperature  of  96.6°  F.,  very 
ilow,  intermittent,  irregular  pulse,  collapse,  without  vomiting,  purging,  con- 
traction of  the  pupils,  or  abdominal  pain. 

In  1864  Dr.  Kleinw'achter  treated  a  case  of  poisoning  by  an  unknown 
quantity  of  atropia  with  Calabar  bean,  apparently  with  great  benefit.  Dr. 
Boumeville  detailed  in  1867  some  experiments  which  seemed  to  show  that 
there  is  a  real  antagonism  between  Calabar  bean  and  the  mydriatic,  and  in 

•  Tbe  subject  of  the  aecerted  antagonism  between  chloral  and  Calabar  bean  will  b« 
gladied  In  the  article  on  chloraL 
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1870   {IlrvHt  Photop-aphiqiu:  des  HopiUmx)  publitjlied   five  experiiuenta 
guinea^ ptg»,  winch  wiire  very  decisive  in  that  a  proven  fatsil  dL>6«  of 
pbjsoatigma  was  given  ia  eacli  case  aiul  reeavery  obtained  by  the  ut^e  of  non* 
ietbal  diistsa  of  atropia.     In  18Gl»  Pruf.  lluberta  Bartbolow^  of  Cincinnati, 
OD  the  strength  of  a  few  really  irideciaive  experiments,  arrived  at  a  conelu- 
mm  opposite  to  that  of  Bournevillc.     llcceutly,  Dr.  Fraser,  of  Edinburgh, 
bus  investigated  the  subjeet  in  so  thorough  a  manner  thiit  bia  essiiy  may 
lierve  wi  a  model  for  those  who  are  desirous  of  studyin*;  questions  of  antaj^'- 
liiiisiiiB  bcstweeu  poisons.     His  experiment's^  three  hundred  and  thirty-one  in 
Damber,  were  made  chiefiy  upon  rabbits,  a  few  banng  been  upon  dogs.    He 
first  investigated  aa  to  the  minimum  fatal  dose^  per  pound  of  the  animal,  of 
the  preparations  used, — the  extract  of  l!ie  benE,  and  the  sulphate  of  eserina. 
It  waft  BBoertainetl  that  tlie  minimum  lethal  dose  for  rabbits  of  the  extract 
of  pbysostignia  which  he  cmploje<l  wjis  U.4  grain  per  pound  ;  of  the  sulphate 
of  ei^rina,  U.l>4  grain  per  pound.     Then  in  Bixteeu  experiments  in  which 
X'ecovery  followed  the  administration  of  a  dose  of  atropia  given  in  combina- 
tion with  a  dose  of  phys(H«ti^a  equal  to  or  in  excess  of  the  minimum  fatal  ^ 
dcMe,  the  auiintd  used  waa  killed  lon^  aft^^rwaixla  bj  a  dose  of  the  Calabar  H 
l>eiin  ]«fis  than  or  equal  U)  that  from  which  reCM>very  had  occurred  under  the 
B^nflaeuee  of  atropia.     In  this  way  VLj^er/eci  demonatration  of  the  power  of 
'C^e  oouutcr-poiaoQ  was  obtained.  ■ 

It  was  found  that  the  c*:iunter-poison  acted  most  efficiently  when  thrown 

cSifectly  into  the  veins.     Thus,  a  rabbit  weighing  three  pounds  and  two 

ouoeed  Deceived  1.6  grains  of  the  extract,  aad  five  minutes  afterwards  0.02 

^rain  of  atropia,  in  a  vein,  and  recovery  took  place ;  eight  days  after  this, 

3.3  grains  of  the  extract  killed  the  same  rabbit  in  nineteen  minutes:  in 

mnother  animal  which  nine  days  before  had  been  saved  from  death  after  the 

exhibition  of  2  grains  of  the  extract  by  0.5  gnun  of  the  sulphate  of  atropia,  ^ 

1  gruin  of  the  extract  proved  fatal  in  thirteen  minutes.  H 

The  next  series  of  experiments  was  undertaken  to  ascertain  the  maximum 
dose  of  physostigmn  that  can  be  successfully  antagonized  by  atropia,  and  the 
l4o8e  in  which  the  hitter  sltould  be  employed.  In  all  cases  the  atropia  wag 
Igtveu  five  uiirmtes  before  the  Calabar  bean.  It  was  found  that  one- fiftieth 
[of  A  grain  of  the  mydriatic  would  sueeessfully  antngonixe  one  and  a  half 
I  times,  but  not  twiue,  the  minimum  fataJ  dose  of  the  myotic.  fl 

Oue^forticth  of  a  grain  of  the  atropia  was  successful  against  two  to  two 
^  tnd  a  half  times  the  minimum  lethal  dose  of  phyaoflttgma ;  three«tifticths 
was  sufficient  for  three  times  the  minimum  fatal  dose.  The  sundl  size  of  the 
required  dcttses  of  atropia  is  very  noticeable,  and  at  the  present  point  in  the 
investigation  a  very  curious  result  was  obtained.  It  was  found  that  when 
three  times  the  minimum  fat^il  dose  of  the  Calabar  bean  was  exbibit'od,  the 
Buecott^ful  dose  of  atropia  ranged  from  three-fiftieths  of  a  grain  to  one  grain 
and  a  fifth.  When  three  and  a  hulf  tinier  the  fatal  dcise  of  the  physoatigina 
« Was  exhibited,  suceeas  was  achieved  only  with  doses  of  atropia  of  Irom  one- 
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tenth  to  one-fifth  of  a  grain.  Unfortunately,  there  are  only  seven  experi- 
ments bearing  upon  this  point ;  yet  its  general  accuracy,  I  think,  can  scarcely 
be  questioned.  When  a  rabbit  received  four  times  the  lethal  dose  of  phy 
sostigma,  the  mydriatic  was  powerless. 

In  the  final  series  of  experiments,  the  atropia  was  administered  five  mm- 
utes  after  the  physostigma,  and  it  was  found  that  the  brgest  dose  of  the 
latter  which  could  be  combated  successfully  was  three  times  the  minimum 
fatal  dose,  and  the  range  of  the  dose  of  atropia  was  much  less  than  when  it 
was  given  before  the  poisoning.  Thus,  with  three  times  the  minimum  lethal 
dose  of  the  Calabar  bean,  death  occurred  when  three-twentieths  or  one-fifth 
of  a  grain  of  the  antidote  was  given,  but  recovery  followed  the  administra- 
tion of  four-twenty-fifths  of  a  grain. 

No  experiments  were  made  to  test  the  value  of  physostigma  in  atropia- 
poisoning.  Dr.  Eraser  states,  however,  on  what  grounds  I  do  not  know, 
that  the  minimum  fatal  dose  of  atropia  is  twenty-one  grains ;  and  he  found 
that  when  one-half  the  minimum  lethal  dose  of  physostigma  is  given, 
together  with  nine  and  four-fifths  grains,  or  more,  of  atropia,  death 
results. 

These  experiments  of  Fraser  have  been  in  some  degree  confirmed  by  the 
imperfect  researches  of  Amagat  (Journ.  de  TlUrap.y  1876).  Considerations 
previously  given,  however,  show  that  the  cardiac  antagonism  of  atropia  and 
physostigma  must  be  considered  doubtful,  and,  if  it  exist,  is  of  little  impor- 
tance. Whatever  of  life-saving  power  the  mydriatic  has  in  Calabar  bean 
poisoning  is  evidently  dependent  upon  its  stimulant  action  on  the  respiratory 
centres. 

The  question  naturally  arises,  How  far  are  the  results  of  these  experiments 
applicable  to  the  treatment  of  Calabar  bean  poisoning  in  man?  Without 
discussing  this  at  length,  I  think  the  following  deductions  are  obvious :  first, 
that  atropia  ought  by  all  means  to  be  tried  in  poisoning  by  physostigma ; 
second,  that  the  doses  of  it  should  never  be  very  large,  not  exceeding  in  all 
the  tenth  of  a  grain.  The  use  of  atropia  should,  of  course,  not  cause  neglect 
of  such  measures  of  relief  as  evacuation  of  the  stomach,  the  external 
application  of  dry  heat,  etc.,  usual  in  poisoning  by  sedative  narcotics.  Arti- 
ficial respiration  should,  when  necessary,  be  assiduously  practiced,  since  death 
undoubtedly  is  due  to  failure  of  the  breathing,  and  Harnaok  and  Witkowski 
have  found  that  animals  survive  very  large  doses  of  the  poison,  when  respira- 
tion is  maintained  artificially. 

FOTiSSI  BEOHIDUM-BEOHIDE  OF  FOTASSIITM.    U.S. 

The  bromide  of  potassium  is  prepared,  according  to  the  officinal  method, 
by  precipitating  freshly -made  solution  of  the  bromide  of  iron  by  the  pure 
carbonate  of  potassium,  filtering,  and  evaporating  the  resultant  solution.  It 
occurs  in  milk-white  cubic  or  quadrangularly  prismatic  ciystals  of  an  acrid 
saline  tastCj  freely  soluble  in  water  and  slightly  so  in  alcohol.     When  it  is 
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miied  with  stareli^  and  chlorine  is  addc<i,  a  yellow  tx>lor  is  dcYeloped.     A 
bluieh  tint  b<*tniya  contamiiintioD  with  iiti  iodide. 

pBVSiOLOOLCAL  AcTios. — Lociil  Aclvm. — WhoTi  a  solution  of  the  bro- 
Ktidu  L^  applied  lixiully  to  the  heiirt,  it  priHiuoes  instantly  marked  kssetjiitg 
of  itaiction,  and,  if  in  suflieicnt  amount  and  concent ni t it >n,  even  instantane- 
ms  diastf^lic  arrest  (  Vircfww'g  Archie,  xli,  101).  Upon  the  Vitluntary  mu»- 
clffl  it  actii  in  a  similar  manner  when  similarly  applied.  If  its  solutinn  be  not 
loo  concentmted  or  abundaiU,  however,  the  muscle  of  the  frog  is  first  thrown 
into  «  tetania  spasm  {DnhHn  Joumnl,  xlvii.  325)  ;  and  Dr.  Purser  sup^esta 
th*t  the  tetanic  symptoms  seen  in  the  fi-og  poisoned  by  the  bromide  of 
potMBJUm  are  due  to  this  action  on  the  muscles.  On  the  uerve-tmnks, 
wd  «ls()  ou  the  nerve-centres,  the  bromide  acts,  when  aitplied  locally,  iia 
•  pamlyzinjr  jwiswrn  {JhdL  Therftp.,  Ixxiii.  253^  2i>0 ;  n\m  Dr.  Amory, 
TAff  Phpiolftfjkftl  ami  TheTifpeittical  Action  o/  the  Bromide  of  P*jtn»siiim^ 
^ton,  1872,  Part  11.,  p.  147  ;  also  Uin;^er  and  Morshead  (Jottrn,  Anat., 
*W-  71).  It  is,  therefore,  evident  that  the  bromide  of  potassium  in  sufficient 
V»Mtity  ia  a  deadly  poison  to  all  the  hiicher  animal  tissues.  In  general 
poi«ouiijg  of  aiiimLils  by  hypodermic  injection  of  the  bromide,  thi:3  local 
■c^ion  in  often  very  manifest,  and  paralysis  of  the  part  into  which  the  solu- 
'•on  has  been  thrown  follows  very  rapidly  upon  the  injection.  In  the  form 
^^  ftovrder  it  is  affirmed  to  be  somewhat  caustic^  and  has  been  highly  recom- 
tended  for  the  destruction  of  cxc&iaive  granulations,  oto.  {Brii,  Med.  Joimhj 
"  ,  1876,  4m), 

^tneriil  Action. — Bromide  of  potassium  administered  to  frogs  in  minute 

prf>duces  aa  a  first  result  a  tetanoid  condition^  in  which  there  maybe 

'  Hiarked  opisthotonos.     Atler  a  short  time  this  stage  of  muwcukr  ex- 

iteui^.»at  gives  way  to  one  of  great  muscular  relaxation,  and  tot:il  abolition 

^^   reflex  actions.     Voluntary  movements,  however,  often  occur  during  this 

1,  and  the  frog  which   has  been  lying  limp  and  npparently  dead  will 

the  observer  by  a  sudden  vigorous  leap.      This  fact  has  be«ii  so 

fUently  witnessed  that  there  can  be  no  donbt  of  its  truth.     It  is  vouched 

*or  by  the  following  observei's:  J.  M,  Purser  (Z/yi^'M  Journal  of  Med,  *bVi'., 

**^ii.  324,  1869) ;  Lewiaky  aus  Kazan  {  Virchow's  Archiv,  Bd.  xlv.  p.  191» 

IBGO  );  J.  V.  Lubordo  (^Archives  d^  Pht/aioL  Norm,  ft  Pathol,  U  I  p,  423, 

l^nS^and  ComptrM'Ratduft^  t.  Ixv.,  18G7);  MM.  Damourettc  and  PekettG 

m^^^ii,  Tyrap.,  1867,  Ixxiii.  249).     Very  early  in  the  paralytic  stage  the 

"^**piTatory  movements  are  aflTected,  and  they  gradually  grow  less  until  their 

niia.1    arrest     When  a  very  large  dose  of  the  bromide  is  given,  deatli  may 

^  tndtieed  by  paralysis  of  the  heart  (Albert  Eulenberg  ami  l*aul  Onttmann, 

_Tif"€rA/>ttT'ii  Archiv^  xli.,  1867);  but  after  a  small  toxic  dose  this  viscus  con- 

^P^^ies  U)  beat  long  after  the  cessation  of  breathing.     If  the  drug  be  given 

^y  «ti  injection  practiced  in  the  vicinity  of  the  heart,  sudden  cardiac  arrest 

^^ys  occurs. 

^pou  mammals  (^Bulletin  T kirapeutique^  Ixxiii.  256;    yirchow^s  ArMv^ 
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zli.  97)  the  bromide  acts  very  much  as  upon  frogs,  inducing  progreostTe 
paralysis,  depression  of  temperature,  and  death  by  asphyxia  when  given  in 
small  poisonous  doses,  and  great  disturbance  of  the  circulation,  with  finally 
diastolic  arrest  of  the  heart,  when  very  freely  administered. 

No  case  of  acute  poisoning  in  man  with  the  bromide  of  potassium  has  been 
reported,  and  I  have  never  seen  a  single  dose  of  it  produce  any  obvious 
effect :  the  results  of  the  continuous  employment  of  large  doses  of  it,  how- 
ever, demonstrate  that  it  acts  upon  man  as  upon  the  lower  animals.  When 
it  is  taken  with  sufficient  freedom  to  accumulate  in  the  system,  a  conjunction 
of  phenomena  known  as  bromism  arises.  The  cerebral  symptoms  are  a  sense 
of  mental  weakness,  heaviness  of  intellect,  failure  of  memory,  partial  aphasia, 
great  somnolence,  and  depression  of  spirits.  With  these  there  may  be  de- 
cided impairment  of  the  sensibility  of  the  mucous  membranes  and  of  the 
skin,  so  that  titillation  of  the  fauces  may  be  without  effect,  and,  according 
to  Puche,  even  heat  applied  to  the  skin  calls  forth  no  complaint :  Huette 
(^Mimoires  de  la  Soc,  Biolog,^  1850)  has  seen  in  some  cases  absolute  anses- 
thesia  of  the  sclerotic  conjunctiva.  The  sexual  function  is  abolished.  There 
is  also  very  generally  fetid  breath,  and  an  eruption  of  acne,  which  may  indeed 
be  very  severe.  Of  course,  in  any  individual  case  of  bromism  many  of  these 
symptoms  may  be  wanting ;  but  when  the  use  of  the  remedy  is  persisted  in. 
they  all  at  last  become  developed  in  an  intense  d^ree.  Prof.  Edward  H. 
Clarke  thus  speaks  of  a  case  which  came  under  his  notice :  "  The  fetid  breath 
becomes  nauseous;  oedema  supervenes  on  congestion  of  the  uvula  and  fauces ; 
the  whispering  voice  sinks  into  aphonia ;  sexual  weakness  d^enerates  into 
impotence ;  muscular  weakness  becomes  complete  paralysis ;  reflex,  general, 
and  special  sensations  disappear ;  the  ears  do  not  hear,  nor  the  eyes  see,  nor 
the  tongue  taste ;  the  expression  of  hebetude  becomes  first  that  of  imbecility, 
then  that  of  idiocy ;  hallucinations  of  sight  and  sound,  with  or  without 
mania,  precede  general  cerebral  indifference,  apathy,  and  paralysis ;  the  res- 
piration, without  the  stertor  of  opium  or  alcohol,  is  easy  and  slow ;  the  tem- 
perature of  the  body  is  lowered ;  as  the  bromism  becomes  more  profound, 
the  patient  lies  quiet  in  bed,  unable  to  move  or  feel  or  swallow  or  speak,  with 
dilated  and  uncontractile  pupils,  and  scarcely  any  change  of  the  color  of  his 
skin  or  face." 

Action  on  Nervous  System. — The  persistence  of  voluntary  movement  in 
the  frog  afler  the  abolition  of  reflex  actions  shows  that  the  influence  of  the 
drug  b  not  chiefly  exerted  upon  the  cerebral  centres  of  motor  impulse,  nor 
upon  those  cells  of  the  cord  which  originate  movement,  but  upon  either  the 
afferent  nerves  or  those  portions  of  the  cord  which  transmit  the  impulse  from 
these  nerves  to  the  cells  presiding  immediately  over  motion.  This  is  con- 
firmed by  some  experiments  of  Lewisky,  in  which  it  was  found  that  previous 
separation  of  the  cord  from  the  cerebrum  had  no  influence  upon  the  action 
of  the  bromide.  Both  he  and  Purser  also  found  that  death  occurred  from 
small  doses  before  the  motor  nerve  trunks  and  the  muscles  had  lost  their  irri- 
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ilbtUty  (coiifimied  by  Sulsson,  Schmidt's  Jnhrbiicher^  Bd.  cxllii.  p.  17).    This 
trfiitC  <«^5  tlifi  Cjue^tion  nrLses  whctlier  the  pariilysm  be  Bpiniil  or  diii^  tu  panily- 
fltt  of  iho  penphcral  iiffcreiit  nt'n'cs.     There  is  an  apparent  conflict  in  the 
evidence  upon  tliia  point.     Eulcnborg  and  (^nittmann  {loc.  eit.^  p.  ltJ3)  found 
tliat  whon  access  of  the  poii^on  wiu^  prevented  to  one  or  more  linjbs  by  tying 
elic  arteries,  reflex  actions  were  aboJisbed  in  tliese  parti*  as  rapidly  as  in  others. 
3itiiilai-  rt^ults  have  been  obtained  hy  Jjewi^sky,  by  Kobertj*  Barthulnw  {Bro- 
^^^ities:    Their  PhysitAo^ical  Effects^  Providence j  1871),  by  Purser*  (fo<:, 
^rV^.,  p.  326),  and  by  Laborde  {htc.  cii.y  p.  434),     The  lutter  observer  has 
^iJbo    found  that  electrical  stinaulaliou  of  a  nerve  hif;h  up  will  cau^e  violent 
^rpeiLSitid  tD  the  mudc]e»  directty  supplied  by  it^  dkhough  it  may  be  unable  to 
excite  the  alightcat  reflex  tremor.     On  the  other  hand,  DiimourctUi  and  Peb 
^^'ette  assert  a  eontmry  result.     Unfortunately,  they  do  not  give  the  deti\ilfl 
^^T  their  experitnentB.     They  etato,  however  {p.  247),  that  if  the  lumbar 
pUaxus  of  voascls  be  tied  before  the  poisoning,  the  fore  feet  lose  their  reflex 
^BCiivily  before  the  hinder.     There  arc  two  possible  methods  of  reconciling 
^cJieir  rc:*ult8  with  those  of  the  other  observers.     In  some  way  the  operation 
mnttj  have  interfered  with  the  circulation  in  Uie  lower  part  of  the  cord,  and 
^aonsociuently  the  poison  have  reached  more  freely  the  upper  part  of  it  and 
OMitod  first  upon  it.     Again,  if  the  itijection  was,  as  is  very  probahle,  thrown 
into  the  anterior  portion  of  the  body,  the  poison  may  have  reached  the  an- 
terior extremitiea  in  so  concentrated  a  fonn  as  to  have  acted,  aa  it  were,  locally 
^pon  their  nerves  and  muscles.     The  same  obser^^ers  in  another  portion  of 
their  memoir  show  that  the  solutions  of  these  salts  tnivel  by  imbibition  j  and 
thb  and  their  local  action  seem  to  mo  to  be  the  cause  of  the  differences  of 
experimental  results.     It  ecems  well  csUiblishcd  that  cutaneous  anassthesta  in 
greater  or  loes  degree  accompanies  the  loss  of  reflex  activity  \  for,  as  Dr. 
Pumif  says,  a  poisoned  animal  quite  able  to  jump  submits  to  pim-hing,  prick* 
ing,  burning,  etc.,  without  moving.     Eulenberg  and  Gnttmann  have  noticed 
the  same  thing  in  some  rabbita.     Damourette  and  Pelvette  {loc.  ciL^  p.  247) 
We  noticed  a  condition  in  which  electrical  stimulation  of  a  nerve-trunk  pro- 
dooed  marked  reflex  action,  although  no  excitement  of  the  skin  supplied  by 
the  afferent  fibres  of  the  nerve  was  capable  of  doing  this,  showing  that  the 
extremities  of  the  sensitive  nerves  are  aflfected  before  the  trunks.     The  evi- 
dence is,  I  think,  sufficient  to  prove  that  bromide  of  potassium  affects  all 
ptrtfl  of  the  nervous  system  of  the  lower  animals,  but  that  the  cerebrum,  the 
motor  tract  of  the  cord,  and  the  efferent  nerves  are  the  last  pfirlions  to  be 
nffoctcd ;  that  the  most  sensitive  to  its  action  is  the  receptive  portion  of  the 
cord. — chat  which  receives  and  traiismita  reflex  impulses,^— and  next  to  this, 
and  perhaps  almost  equally  susceptible  with  it,  are  the  peripheral  ends  of  the 
afferent  nerves. 


•  Frt>m  the  irordiDg  of  bii  tncmoirf  howcrer,  it  b  doubtful  wbcthcr  Purser  perfurmed 
tbt  «ji|tcrfU)cQt  himfclf. 
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Upon  the  cerebrum  of  the  higher  animals  the  bromides  undoubtedly 
exert  an  influence,  and  the  researches  of  Prof.  Albertoni  {Arch./,  Exper, 
Path,  u,  Tlierap,,  xv.  256)  have  thrown  much  light  upon  the  usefulness 
of  the  drug  in  epilepsy.  That  observer  found  that  when  administered  to 
dogs  the  bromide  depresses  very  markedly  the  power  of  the  motor  zone  of 
the  cerebral  cortex  to  respond  to  stimuli,  and  to  cause,  on  decided  irritation, 
epileptic  attacks ;  it  was  also  discovered  that  this  action  of  the  bromide  was 
much  more  decided  when  there  had  been  a  prolonged  saturation  of  the 
system  with  the  drug  than  afler  a  single  large  or  even  toxic  dose.  The 
intellectual  symptoms  of  bromism  show  that  in  man  this  action  on  the 
cerebral  cortex  is  more  marked  than  in  the  lower  animals,  on  account,  no 
doubt,  of  the  higher  cerebral  development.  The  drug  in  other  respects  acts 
upon  man  as  upon  other  mammals,  lowering  the  reflex  excitability  of  his 
spinal  cord,  paralyzing  the  ends  of  his  peripheral  nerves,  and  otherwise 
afiecting  him  in  the  same  order  and  degree. 

Circulation. — It  is  well  established  that  large  toxic  doses  of  the  bromide 
exert  a  direct  paralyzing  action  on  the  heart,  lessening  both  the  force  and 
frequency  of  the  boat,  and  finally  causing  diastolic  arrest  Dr.  J.  6.  Schouten 
{Archiv  tier  Ileilk.^  xii.  2,  p.  97,  1871 ;  Schmidt's  Jahrbiicher,  Bd.  cliv.  p. 
11)  found  that  during  the  slow  injection  of  a  two  per  cent,  solution  into  the 
vena  cava  of  a  rabbit  the  cardiac  systole  grew  slower,  the  diastolic  pauses 
longer,  and  finally  the  heart  stood  still,  exhibiting  only  fibrillary  contractions 
of  its  walls.  The  same  observer  is,  so  far  as  I  know,  the  only  one  who  has 
made  manometrical  studies  of  the  action  of  small  doses  of  the  drug.  He 
found  that  such  amounts  of  the  bromide  administered  hypodcrmically  or  by 
the  stomach  always  produced  increased  pulse-frequency  with  lessened  arterial 
pressure.  His  experiments  were,  however,  not  carried  far  enough  to  demon- 
strate either  how  these  two  changes  are  brought  about,  or  the  relations  of 
the  drug  to  the  vaso-motor  nerves.  Much  has  been  predicated  upon  the 
theory  which  asserts  that  bromide  of  potassium  causes  vaso-motor  spasm. 
No  decisive  proofs  have,  however,  yet  been  ofiered  of  the  truth  of  tliis  favorite 
dogma.  The  evidence  so  far  brought  forward  is  as  follows :  Lewisky  found 
that  if  the  toes  of  two  frogs — one  poisoned,  the  other  not — ^were  cut  off",  the 
unpoisoned  frog  bled  much  more  freely  than  the  other.  This  experiment 
has  been  confirmed  by  Dr.  Amory :  it,  however,  evidently  does  not  prove 
the  existence  of  vaso-motor  spasm,  but  only  that  of  a  lessened  activity  of  the 
circulation,  which  may  be  of  cardiac  origin. 

According  to  Damourette  and  Pelvette  (foe.  ciV.,  p.  249),  when  the  inter- 
digital  membrane  of  the  frog  is  watched  during  poisoning,  there  is  seen  at 
first  very  often  an  exceedingly  brief  period  of  increased  circulation,  but  in  a 
very  short  time  the  latter  becomes  much  slower.  Dr.  Meuriot  (^L' Etude  de 
la  Belladone,  p.  49)  asserts  that  by  the  aid  of  the  microscope  this  slowing 
of  the  circulation  can  readily  be  seen  to  be  due  to  a  contraction  of  the  capil- 
laries, and  especially  of  the  small  arteries,  whose  lumen  may  even  be  oblit- 
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Dr.  SaiflBon  (^Schmidt' $  JahrhUcher^ 
i  amilar 


h«  has  witnessed  i 


phc 


B<].  cxliii.  p.  17)  also  adeerta 
1  the 


tongue  of  tlie  frogf  and 
seen  it  itj  the  brain  of 
Uje  dog.     On  the  other  hand,  I)r,  Purser  (foe,  cit.)  and  Dr.  F,  B.  Nunneley 
9mion  Practiiiouer^  vol.  iii,  p.  351)  assert  that  the  Teasels  in  the  frog'a 
I  are  not  affected  bj  bromide  of  potassium  given  hypodcrm really. 

'  own  studies  of  the  action  of  variouj^  pot:*ons  upon  the  ve&sela  of  frog^a 

r.yi<?lded  such  varj  ing  and  un^ati^ractory  results  as  t-o  make  me  hesj- 

I  »  •OOepiing  evidence  of  this  nature  urili*^  otherwise  conoborated.     In 

\  of  manometries  studies^  I  think  the  mo€t  that  can  be  fairly 

imod  is  that  our  present  knowledge  rcmdora  it  e<^mewhat  probable  that  the 

■lit  under  consideration  is  capable  of  producing  vaJ90-motor  spasm.     The 

H^rther  dcductioa  that  the  nervous  aymptoina  induced  are  secondary  to  and 

ivodoctHl  by  this  spasm  is  wholly  gratuitousj  unproven^and  improbable.    The 

•dioii  of  the  bromide  when  applied  local ly  to  the  bared  nerve  demonstrates 

^■it  It  acta  directly  upon  nerve-tissue.     Further,  the  absolute  anosmia  of  the 

^bodlesa  "salt  frog**  pn^duecs  no  such  nervous  symptoms  as  does  even  a 

Den-toxic  dose  of  the  bromide ;  and  the  direct  espcrimeiits  of  Dr.  A.  Weil 

{Reidhtr^n  Archiv/ilr  Anfttomit'^  I871jp*  271)  have  shown  that  in  the  frog 

^fae  complete  abolition  of  circulation  has  no  effect  upon  the  spinal  marrow 

Kr  upon  reflex  actions  during  the  first  iialf-bour.     The  proof  is  very  strong 

^Bat  the  drug  acts  cPirectly  upon  the  nen'oiis  tissues. 

mm   Tetnjjrrature. — In  warm-bl<xided  animals,  toxic  doses  of  the  bromide  of 

faOBlum  lower  very  decidedly  the  temperature.  Although  the  point  cannot 
considered  at  all  settled,  it  is  probable  that  this  lowering  of  tt'mpeniture 
doe  to  a  direct  checking  of  tlssue-ehaDges*  Dr.  J.  H.  Bill  (American 
mJmirn.  Med,  Sct.^  July,  1868)  has  found  a  constant  decrease  in  the  amount 
of  carbonic  acid  eliminated  after  the  ingestion  of  the  salt.  In  !iis  c^cperi- 
mcnta^  the  daily  excretion  of  urea  was  not  jwrceptibly  affected ;  but  Dr. 
H^ibntenu  found  it  shghtly  lessened  {Gaz,  J3<s/x^m.,  1869),  aa  did  also  Dr 

rirtholow  (loc.  eit.,  p.  11), 
EltmintHion. — When  the  b!ood  is  charged  with  the  bromide,  the  salt  prob 
«bly  escapes  with  a!!  the  secretions.  It  has  been  found  by  Voisin,  Amory, 
Naitiiaa,  Bill,  etc.,  in  the  saliva  and  in  the  urine,  and  by  Amory  in  the  per- 
epiration  {BosL  Med.  Sur^.  Jour,,  Oct.  1868).  In  the  body  of  a  man  who 
died  whiUt  taking  it,  M.  Namtim  (Ounptm-RettdH^^  tome  Ixx.  p,  882)  found 
in  all  the  liquids^  as  well  as  in  the  bnuu,  livery  spinal  cord,  hing^,  etc. 
limination  takes  place  to  a  certain  extent  through  the  skin,  and  to  some 
Itent  thn»Ui;li  the  intestinal  mucous  membrane  also.  P.  Guttmann  (  Ft r- 
Viica  Archie,  Ixxiv.)  baa  recognizud  bromine  in  the  cont*^ots  of  the  acne 
tales  of  bromlim.  Br.  BUI  (/be.  £?iV.,  p.  25  j  alwaya  detected  the  bromide 
marked  quantities  in  the  faeces  of  men  takinjj;  it ;  and  H,  Quincke 
^richer ft  Archiv  fur  Anafnmie,  18G8^  XXXV,  158)  found  that  when  forty 
^ains  of  the  bromide  of  sodium  were  ^^iven  to  dogs  with  intestinal  fistuUi 

22 
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two  and  a  half  hours  afterwards  the  intestinal  juices  were  free  from  the 
bromides,  which  reappeared  in  them  from  three  to  six  hours  later.     The 
salt  escapes  also  through  the  kidneys.     The  rapidity  of  elimination  seems 
to  vary :  thus,  Amory  recovered  one-half  of  the  amount  ingested  during 
the  first  and  one-third  during  the  second  twenty-four  hours,  and  Mr.  Ware 
(Thesis  of  Dr.  H.  P.  Bowditch,  loc»  cit.)  obtained  a  little  more  than  half 
of  the  amount  ingested  in  the  urine  of  the  succeeding  thirty- two  hours, 
whilst  Bill  was  not  able  to  get  more  than  one-eighteenth  of  it  during  the 
first  day.     Dr.  Bill  has  frequently  found  the  bromides  in  the  urine  two 
weeks  ailer  the  last  dose  has  been  exhibited ;  and  Dr.  Rabuteau  has  seen  its 
presence  persist  under  similar  circumstances  for  a  month. 

It  has  been  claimed  (Prof.  Binz,  London  Practitioner^  1874)  that  the 
bromide  of  potassium  owes  its  physiological  and  therapeutic  powers  solely 
to  its  base.  This  is  plainly  not  the  case,  as  the  bromide  is  not  largely  de- 
composed in  the  system,  and  the  symptoms  caused  by  it  are  very  different 
from  those  produced  by  carbonate  of  potash ;  in  a  later  publication  (ArcL 
Exper,  Path,  und  Therap.,  xiii.)  Prof.  Binz  himself  has  shown  that  bromine 
vapor  produces  in  frogs  effects  in  many  respects  similar  to  those  caused  by 
the  potash  salt.  At  the  same  time  it  is  almost  certain  that  the  potash 
influences  the  system,  and  that  the  whole  result  is  produced  by  a  conjoint 
action  of  both  ingredients  of  the  salt.  6.  Krosz  (^Arch.  Exper,  Path,  et 
ThArap.^  vi.  43),  in  three  experiments  upon  man,  found  decided  difference 
in  the  results  following  proportionate  doses  of  bromide  and  chloride  of  po- 
tassium and  of  bromide  of  sodium.  He  attributes  the  lessening  of  reflex 
activity  to  the  bromine.* 

Therapeutics. — The  bromide  of  potassium  is  employed  by  the  thera- 
peutist to  quiet  cerebral  excitement  when  not  inflammatory  in  its  nature ;  to 
lessen  over-susceptibility  of  the  spinal  centres  of  reflex  action,  or  of  the 
peripheral  afferent  nerves  which  lead  to  these  centres ;  and  to  subdue  nervous 
excitement  of  the  genital  system.  The  contra-indication  to  its  use  is  the 
existence  of  a  high  degree  of  debility  or  exhaustion. 

There  are  various  forms  of  nervom  excitement  or  unrest,  such  as  some- 
times follow  excessive  intellectual  toil,  anxiety,  and  other  nervous  strain,  or 
occur  during  convalescence  from  acute  disorder,  in  which  the  salt  now  under 
consideration  is  very  valuable.  The  same  may  be  said  of  some  forms  of 
hysteria.  In  some  cases  of  neuralgia  it  undoubtedly  affords  great  relief,  but 
in  the  majority  of  cases  it  fails.  It  has  seemed  to  me  useless  in  neuralgia 
dependent  upon  ansemia  or  want  of  power ;  and  my  experience  agrees  with 
that  of  Dr.  Anstie,  that  it  is  especially  useful  in  persons  of  good  nervous 
power,  muscular  force,  and  activity  of  circulation.  As  a  hypnotic,  it  is  em- 
ployed in  wakefulness  from  nervous  excitement  and  in  delirium  tremens. 

The  chief  use  of  the  bromides  is,  however,  to  lessen  reflex  activity.    It  is 

*  Consult  also  Steinauer's  paper  in  Virchow*§  ArchiVf  Bd.  lix. 
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^iltp*y  that  It  lijis  att^iiieti  a  moBt  deserved'  repui 
than  all  other  remedies  combiiu^d,  sometimes  effectiug  cures, 
more  commonly  ameliorating  the  symptomsj  but  occasionally  failing  eDtirely, 
There  is  no  known  method  of  distinnnilshing  before  trial  with  any  certainty 
In  what  cases  it  will  do  good.  Trousseau  ( Clinical  Medicine^  Sydenham 
Society,  London)  and  Bnrthulow  (he,  ciL)  both  assert^  however,  that  it  is 
leftst  efficient  in  the  mild  form  of  the  disorder  known  as  the  petit  mat.  The 
most  brilliant  results  have,  as  a  rule,  been  obtained  in  cases  of  not  too  long 
doradon  in  which  the  fits  are  frequent  and  severe.  The  governing  principle 
in  it«  use  i.H  to  try  it  in  every  case,  increasing  the  dose  until  a  mild  degree 
of  hMmi^m  is  induced,  nnd  being  guided  by  the  results. 

The  salt  is  also  often  efficacious  in  other  reflex  spawniodio  neuroses;  in  the 

9omiiinff  of  pregnancy  or  of  uterine  disease  ;  in  the  convulsions  of  children ; 

•nd,  according  to  Dr.  J,  T.  Eothroek,  in  preventing  the  so-called  urethral 

^«  /irwT  induced  in  very  susceptible  males  by  the  introduction  of  the  catheter 

^^B  or  bougie.   The  physiological  aetion  of  tiie  salt  seemingly  indicates  that  it  is  of 

^Byi  known  remedies  the  one  best  suited  for  the  trc^itment  of  tetanus.    Clinical 

^Vibxpenence  is  not  as  yet  sufficient  to  enable  us  to  come  to  a  definite  conclu- 

mion,  but  I  have  been  unable  to  find  a  recorded  death  from  the  disease  after 

^^^he  free  exhibition  of  the  bromide,  although,  according  to  Dn  Roemer,  one  or 

^^^wo  have  (Occurred.     Nut  less  Uian  a  half-ounce  of  the  salt  should  be  exhib- 

i  ted  in  the  day^  and  at  night  chloral  should  be  used  as  a  hypnotic  (see  Chloral), 

The  following  table  contams  all  the  statistical  information  I  have  on  the 

^abject.     Gases  not  otherwiHe  marked  rccovercd : 


Kilt*. 


TnntroRtic 


TnitiniMtic 

lOiopnUilc. 

1 

f 


Pl^CB   RfPORTKD. 


London  Lafiwt,  Feh.  ISfiO. 
tkMutn  M«iL  AVfl  Surgtcnl  Journal, 
Rlinlmrjfh  M-d,  JutimAl,iuly,  1^<72, 
U.  S.  Arrijy  M»^.  I>»pAitxneut  Clrott- 

1ft r  N.K  :J,  Aug.  18TL 
0*ut<»it*'  r[««lKiMn»ii4«ln*,  Ko,  2fl,  IST3. 
Ni»w  B"nnHjio*,  Jii^ii,  1873. 
Butk'tlq    Tlj6r*i,ie«lUqui»,  ToL  \XXtlL 

p.  K 

EUinbursrh  Me*l,  iind  Sarg.  Joarmdt 

DullnTJii  Tb^r&pvutiqllft,  foL  UxvIL 
p.  i'i». 

lltirl. 

t>t>ul<ch«'«  Kllnik,  p.  il.  1874. 
C*tiKa;i  y^<■^].  Ui^orU,  April,  lH7i, 
LoDtkm  PrmctiUu tier,  April,  11171, 


Rehaiiicp. 


Mnrphin  aljo  nsedi 


Opium  ilIio  lued. 
Smiill  M^^tnilng  and 


ChToiti]  *1iio  Hied, 
Cliititral  nUo  umvii. 
Ckl^lkiir   tusBAx  adMO 
tu«»C 

DM. 


*  Atl  the  Qoaea  marked  with  aa  Mtertik  af«  taken  from  Dr.  Roemer*a  piip«r  (St^  JUttf« 
Mtdiftti  and  Surtfictti  JonrMnli  1873).     I  btlieve  thcj  were  ftlt  traaniBtie, 
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KEPOKTBftS. 

No. 

Kind. 

'      Plaob  Rbpoktbv. 

Bbmabki. 

Dr.  Hancock. 

1 

? 

•                              ? 

Died.*    aOgTBlmor 

foar  hoara,  with 
20  minima  of  th« 
tinctor«  of  bell»- 
donna. 

B.  8onth«7. 

1 

Idlupathic. 

Trani.  Lond.  C3in.  Soc,  x.  14«. 

Died.  BiT>mlde  n«iC 
need  ftneely  f  nongk 
to  test  lU  Value. 

A.  ORHfts. 

I 

Trauma  tic. 

L«  Progr^s  M«<U  187R,  370. 

LeTli. 

1 

TraumHtic. 

Phlla.  Med.  Times,  T.  167. 

Chloral  aleo  need. 

H.  V«a  Boron. 

1 

Tiauniatic. 

Chicago  Med.  Jouru.,  Feb.  1880, 

Chloral,  CViUI«r 
beao,  and  opiuoA 
aleooard. 

I.  W.  Lankard. 

2 

Tranmatic 

Yirginia  Med.  Monthly,  1880,  008. 

Chloral  and  opiuna 
alao  naed. 

Dr.  Salter. 

I 

Traumatic. 

London  Practitioner,  Feb.  1882. 

Chloral  alwi  need. 

In  strychnia-poisonin^j  Dr.  Saisson  has  demonstrated  its  value  by  experi- 
ments on  animals,  and  Dr.  Chas.  B.  Gillespie  (American  JoumcU  of  ths 
Medical  Sciences,  Oct.  1870)  and  Dr.  C.  L.  Bard  (Philadelphia  MetiicaE 
Times,  June,  1871)  have  each  reported  recovery  under  its  use,  without, 
vomiting,  afler  the  ingestion  of  three  grains  of  the  alkaloid. 

In  nervous  excitement  connected  with  the  genital  function,  the  bromides 
are  oflen  of  great  value.     When  there  is  actual  inflammatory  disease,  as  im. 
gonorrhoea^  the  drug  frequently  fails  to  effect  the  desired  end.    When,  how- 
ever, there  is  no  organic  lesion  of  the  organs  or  of  their  nerve-centres,  th^ 
continued  dose  almost  always  succeeds  to  a  greater  or  less  extent.     I  hav^^ 
found  the  remedy  effective  in  cases  of  semi-impotenoe  from  over-irritability 
of  the  organs  causing  emission  too  soon  during  attempted  sexual  congress* 
There  is  abundant  evidence  as  to  the  value  of  the  remedy  in  nymphomanicL 
As  an  adjuvant  to  other  physical  and  moral  measures  of  relief,  the  salt  may 
be  used  with  satisfaction  in  men  suffering  from  masturbation.     In  nervous 
symptoms  occurring  at  the  time  of  the  menopause  or  complicating  uterine 
disease,  and  in  the  peculiar  train  of  morbid  phenomena  arising  from  the  forced 
suppression  of  the  sexual  function  in  vigorous  individuals  of  either  sex  U> 
whom  circumstances  have  denied  marriage,  the  bromides  have  almost  a. 
"  unique  power." 

Dr.  Ch.  Bernard  (rZ/e  Clinic,  Sept.  1874;  from  Bulletin  GH,  de  Th^rap.") 
affirms  that  the  bromide  of  potassium  in  doses  of  from  twenty  to  forty-five^ 
grains  a  day  removes  with  marvellous  quickness  malarial  enlargements  of  th^ 
wpleen. 

Administration. — I  have  known  half  an  ounce  of  the  bromide  to  be 
taken  at  once  without  inducing  any  serious  symptoms ;  and  in  severe  acute 
cases,  as  in  tetanus  and  strychnia-poisoning,  it  is  perfectly  safe  to  administer 
two-drachm  doses  at  short  intervals,  as  the  case  may  require.   Almost  all  the 


*  Since  the  he1Ia<ionna  probably  did  ns  much  harm  as  the  bromide  did  good,  thia«r 
oaght  to  be  excluded. 


DEPRKSSO-MO IVHS. 


B41 


indications  for  the  use  of  tlie  broinide  are  best  met  by  the  so-called  ooutiDUoui* 
(Jciae,— i.e.,  by  the  udinmlstratiou  of  so  nmch  lii  the  twenty-four  hours  until 
m  elect  b  induced.  Thus^  in  epilepsy^  half  a  draehm  may  be  given  four 
times  ft  duy,  to  be  incresiacd  to  ono  drachm  (half  an  ounce  a  day)  if  neees* 
wiy  ;  dtliough  as  little  of  the  remedy  aa  will  suffice  to  prevent  the  recur- 
renctof  the  fit  must  be  used  :  yet  any  amount  necessary  to  do  this  should  be 
giTen,  unless  bromism  be  produced  before  the  part>xygnis  are  arrested.  The 
remedy  mast  be  exhibited,  in  a  solution  freely  diluled^  after  meals.  In  some 
caacg  it  eausea  diarrhoea,  which  may  generally  be  checked  with  small  doses 
of  opitmi. 

AMMONn  BEOMIDUM-BEOMIDE  OF  AMMONIUM.  U.S, 
According  to  the  U.  8.  Pharmacopoeia,  this  salt  should  be  prepared  by  tht 
precipitation  of  the  freshly -made  s<:)lution  of  the  bromide  of  iron  by  water 
of  ammonia,  the  desired  salt  remaining  in  sululion.  It  may  be  obtained  in 
oolorluss  crystala^  but  generally  occurs  in  a  granular  powder,  which  becomes 
TcIJowiNh  on  exposure.  It  has  a  saline,  pungent  taste^  is  readily  soluble  la 
wnter^  f^paringly  so  in  alcohol.  When  mixed  with  mi*eila<^e  of  starchj  if 
chlorine-water  be  added  it  becomes  yellowish  brown ;  a  blue  tint  would  indi- 
^JJtte  the  presence  of  iodine. 

PriYsiOLOGlCAL  AcTiON, — The  physiological  action  of  the  bromide  of 

iifiiiiioiiium  has  not  as  yet  been  fully  iuvci^ti^ted  ;  but  our  present  knowledge 

lodicTitcs  that  whibt  in  many  points  it  resembles  that  of  the  corresponding 

^t  of  potaR^ium,  in  others  it  differs  essentially  from  the  latter.     According 

^   Dr  N.  Bifitroff  (Reichert*^  Archiv  fiir  Anatomte,  1868,  p.  723),  when 

^*o  dccifmimmcs  are  administered  to  a  frog,  a  period  of  quietude  and  less- 

^•^od    irritability  is  induced*  which  afler  fifteen  or  twenty  minutes  gives  place 

^    vic*lent  tetanic  convulsion.     Later,  all  e^citjibility  is  hn^t,  so  tliat  even 

^***"Uiij^j  calls  forth  no  recognition ;  the  frog  lies  in  whatever  position  it  is 

picieefl  in,  the  spasms  become  more  violcntj  and  death  eosuee.     Similar  phe* 

Qon^^jj^  have  been  witnessed  by  both  Bistroff  and  Amoi7  {Tlie  Pht/sm- 

^^St^'cfU  Acthn  of  the  Bromide  of  Potassium  and  of  the  Bromide  of  Anirno- 

'**«*^i,  Boston,  1872)  in  the  rabbit  and  guinea-pig,  although  in  one  of  Bn 

^^Jaory's  experiments  the  guinoa-pig  died  without  convulsious  having  been 

'**^tc^^  *]^Q  curious  abolition  of  reflex  action  and  of  sensibility  consentaneously 

p  ^^-W  ihe  oocurrenoe  of  violent,  c«.»nvulsion3  was  noted  frequently,  and  death 

P^<^«xiB  always  to  have  resulted  from  asphyxia.     In  the  experience  of  Dr* 

^*«t:*\>ff,  moderate  non-fatal  doses  produced  only  weakuess  and  unoertain 

***<>v-«ineute  in  the  rabbit. 

^*Tjc  bromide  of  ammonium  appears  to  exert  very  little  influence  upon  the 

■p^rt  |>lieral  motor  apparatus.     Amory  has  seen  the  nervea  retain  their  power 

■y  ^  CiorjduetioD  afler  having  been  placed  in  a  **  strong  solution ;''  and,  accord- 

\^S  to  Dr.  Bifetroff,  muscles  retain  their  irritability  ailer  five  minutes'  soaking 

Br^    *  *®n  per  cent,  solution.     Ac(.x>rding  to  the  latter  observer,  tho  heart 
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always  continues  beating  after  death  from  the  drag,  and  the  heart  remoTed 
fi-om  the  batrachian  and  laid  in  a  ten  per  cent,  solation  did  not  in  any  degree 
lose  its  normal  activity.  Even  a  twenty  per  cent  solution  dropped  upon  the 
bared  heart  produced  only  a  momentary  arrest  of  the  ventricular  systole. 
On  the  other  hand,  it  is  proper  to  state  that  Dr.  Purser  asserts  that  the 
heart  is  soon  brought  still  in  diastole  in  poisoning  by  this  salt,  and  that  the 
nerves  and  muscles  also  lose  their  irritability  sooner  than  after  poisoning  bj 
bromide  of  potassium. 

The  subject  certainly  needs  further  investigation ;  but  it  seems  to  me  most 
probable  that  the  bromide  of  ammonium  exerts  less  influence  upon  the 
muscles  than  the  bromide  of  potassium,  but  that  in  other  respects  their 
actions  are  very  similar.  The  experiments  of  Amory  indicate  that  the 
ammonium  salt  affects  temperature  and  acts  on  the  capillaries  in  the  same 
way  as  that  of  potassium,  and  that  it  is  also  eliminated  in  a  similar  manner. 

The  experiments  of  Dr.  Bistroff  show  that  in  the  cat,  at  least,  the  bromide 
of  ammonium  has  no  especial  influence,  as  has  been  claimed,  upon  the 
superior  laryneeal  nervAR, 

Therapeutics. — The  bromide  of  ammonium  has  been  employed  by  prac- 
titioners for  exactly  the  same  purposes  as  the  corresponding  potassium  salt, 
but  certainly  has  not  made  its  way  into  general  use.  Dr.  Brown-Sequard 
commends  highly  the  combination  of  it  and  its  sister-salt  in  epilepsy  as  being 
much  superior  to  either  of  them  alone.  He  gives  sixty  grains  of  the  potas- 
sium with  thirty  of  the  ammonium  salt,  and  claims  especially  immunity  from 
the  disagreeable  symptoms  of  bromism.  On  the  other  hand,  Echeverria 
(^On  Epilepay^  p.  316)  asserts  that  the  combination  is  in  no  wise  su(>erior  to 
the  bromide  of  potassium.  Prof  Clark,  however  (loc,  at.,  p.  106),  from  an 
experience  in  other  than  epileptic  neuroses,  is  inclined  to  coincide  with  Dr. 
Browu-S^uard.  The  disease  in  which  the  bromide  of  anunonium  has  been 
most  used  is  pertussis.  Dr.  J.  M.  Da  Costa  commends  it  highly  in  acute 
rheumatism  (^Pennsylvania  Hospital  Reports,  vol.  ii.)  :  a  drachm  to  a  drachm 
and  a  half  of  it  was  given,  well  diluted,  in  the  twenty-four  hours. 

Several  of  the  bromides  have  been  studied  more  or  less  closely  by  clinicians 
or  physiologists.* 

Bromide  op  Sodium,  U.  S.,  closely  resembles  in  appearance  the  bromide 
of  potassium,  and  has  been  supposed  by  Voisin  to  have  closely  similar  phy>io- 
logical  and  therapeutic  properties.  On  the  other  hand,  M.  J.  V.  Laborde 
states  (Robin's  Journal  de  VAnatomie  et  de  la  Physiologic,  1868,  p.  560)  that 
in  double  the  toxic  dose  of  the  bromide  of  potassium  he  has  found  that  it 
does  not  produce  any  characterbtic  symptoms  in  the  frog,  the  guinea-pig,  or 
the  dog,  and  leaves  the  animal  perfectly  healthy. 

*  For  bromide*  of  utne  and  eadmiunif  see  Le  Progrh  Mid.,  1877;  kydrobromie  ether, 
RobiH'e  Journal,  1877,  U  ProgrU  Mid.,  1877. 
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By  cliuleians  the  drug  lias  becD  used  to  a  considerable  extent.  Dr.  Mere- 
dith C\jmei{Ncw  Yfrrk  Medical  World,  Octc»ber,  1871)  claims  thjit  it  will 
arrest  epllcpey  without  producing  the  unpleasant  cerebral  sjujptonig  of 
bromism.  He  gives  twentj  grains  three  times  a  daj.  Prof  Haiiimoud 
(^Nitto  York  MediccUJoumal,  Dec.  1871)  asserts  that  in  epilepsy  it  is  in  no 
wise  superior  to  the  potassium  salt^  but  dmma  that  its  hypnotie  power  is 
mach  greater.  3L  E,  Decaisne^  as  the  result  of  the  trial  of  the  drug  in 
twenty^deven  cases  (epileps^^  chorea^  h^iteria)^  asserts  that  its  action  is  the 
Btaae  as  that  of  the  potassium  salt,  except  that  instead  of  causing  diurrha^a 
it  coDStipates  {Comptcg-RenJus,  No.  17,  1870).  NiitwitlisUBding  this  te«li- 
moay,  toy  own  experience  is  in  accord  with  the  pliysiulogical  teachings,  that 
the  brott>ide  of  sodium,  although  not  free  from  thenipoutic  value,  is  not  at  all 
equal  to  the  bromide  of  potassium  in  subdying  excitation  of  the  reflex  f unction a- 

Beo^hIDE  or  LiTHlUAf,  U.S.,  was,  I  believe,  first  empluyed  in  medicine 
by  Dr  Gihb  {Rrpm-t  of  the  Br  kink  Aa^^cmtum  for  the  Advanermtmt  of 
Science,  1864),  who  recommended  it  a.s  gently  tonic  and  soniclimcs  diuretic. 
He  used  it  in  very  small  doses.  Attention  was  first  called  to  its  employment 
in  nervous  affections  by  Dr,  S.  Weir  Mitchell,  who  staled  {American  Jutirmil 
of  the  Mtdical  Sctefic«;s,  Oct,  1870),  as  the  result  of  his  ex|)erienco,  that 
when  administered  to  the  amount  of  half  a  drachm  to  one  drachm  daily,  it 
acts  in  some  ca^iies  of  epilepsy  alter  the  bromide  of  pota^ium  ha^  failed,  and 
18  generally  efficient  in  about  one-half  the  dose  of  that  salt ;  also  that  its 
hypnotic  action  is  much  more  decided.  Prof.  Clark  (Joe,  cit,,  p.  Ill)  con- 
firms these  observations, 

Htdrobromic  Acid. — A  solution  of  the  gaseous  compound  of  bromine 
fmd  hydrogen  in  water  was  first  employed  as  a  therapeutic  agent  by  Dr. 
Wade  (Peninsular  Jotirn,  Med.,  Feb.  1875),  and  has  been  largely  used 
M  a  flul>sstitute  fur  the  bromide  of  potasiyium  by  several  practitioners  (see 
BrtL  Med,  Journ.,  1877, 1  and  ii.,  J*hlkt.  M^-d.  Times,  vii.,  1877»  31  ).  The 
various  formulae  which  have  been  used  for  its  extemporaneous  production  are 
very  defective,  and  yield  solutions  which  contain  other  active  ingredients 
than  hydrobromio  acid,  The  only  phy.siological  study  of  the  acid  worthy 
of  notice  is  that  of  Dr  K.  T.  licichert  {Boat.  Med.  and  Surg.  Jonnu,  civ, 
505).  He  found  that  the  action  of  the  drug  upon  the  nervous  system 
«nd  circulation  is  almost  identical  with  that  of  the  bromide  of  potassium  ; 
but  il«  influence  upon  the  brain  cortex  was  not  studied.  Blodcrate  doses 
caused  some  temporary  elevation  of  tlte  blofwl- pressure,  which  Dr.  Ueichert 
ittributcs,  without,  as  I  think,  sufficient  evidence,  to  vaso-motor  spasm  of 
peripheral  origin.  Large  doses  were  directly  paralyzant  to  the  heart  and  to 
a  less  extent  to  the  voluntary  muscles.  Reflex  action  is  su^jiendcd  by  tlie 
acid  in  the  frog,  and  all  portions  of  the  spinal  cord  and  nerves  are  depressed 
by  the  p*>isoD;  but  Dr,  Keichert  prcijcnts  experimental  facts  which  indicate 
that  the  sensory  portiona  of  the  cord  and  the  sensory  nerves  are  affected 
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before  the  motor  system  by  hydrobromio  acid  as  they  are  by  the  bromides. 
Whether  hydrobromic  acid  is  capable  of  replacing  the  bromide  of  potassium 
with  advautnge  is  at  present  doubtful.  Such  clinical  studies  as  I  have  bad 
opportunity  of  making  have  not  been  encouraging.  In  several  cases  of 
epilepsy  it  has  failed  to  control  the  epileptic  convulsions  as  well  as  did  the 
bromide.  The  maximum  dose  of  hydrubromic  acid  is  not  determined.  The 
officinal  dUate  hydrohromic  acid  (^Acidum  Uydrobromicnm  Dilutum^  U.  S.) 
represents  in  each  drachm  nine  grains  of  the  bromide  of  potassium,  and 
may  be  given  in  half-fluidounce  doses  well  diluted. 

Bromal  Htdrate. — This  substance,  which  has  been  looked  upon  until 
recently  merely  as  a  chemical  curiosity,  is  formed  by  the  action  of  bromine 
upon  alcohol,  the  alcohol  being  first  converted  into  aldehyde  by  losing  two 
atoms  of  hydrogen,  and  the  bromine  then  replacing  the  remaining  three 
atoms  of  hydrogen.  The  physiological  effects  of  bromal  hydrate  have  been 
especially  investigated  by  Drs.  John  G.  McKcndrick  (^Edinburgh  Medical 
Journal^  July,  1874)  and  E.  Steinauer  (  Virchows  Archivy  Bd.  lix.  p.  65), 
Rabuteau  {Gaz.  Jlebdom.^  xliii.  p.  681)  and  Br.  Chrostowski  (Hoffmann 
vnd  Schwalbes  Jahresbericht^  1881,  197).  After  large  doses  death  occurs 
in  a  very  few  minutes,  with  contraction  of  the  pupil,  apnosa,  and  convusions. 
After  smaller  amounts  (three  grains  in  a  rabbit  of  three  or  four  pounds' 
weight)  the  symptoms  are  successively,  restlessness,  dilatation  of  superficial 
vessels,  contraction  of  the  pupil  gradually  increasing  to  a  maximum,  enor- 
mous secretion  from  the  buccal  and  nasal  mucous  membranes,  greatly 
increased  rapidity  of  respirations,  deepening  paralysis,  coma,  lessened  fre- 
quency of  respirations,  anaesthesia,  convulsions,  and  death  from  failure  of 
respiration.  Chrostowski  finds  that  the  drug  acts  directly  upon  the  heart 
muscle  and  excito-motor  centres,  and  much  more  powerfully  than  does 
chloral.  The  peripheral  vaso-motor  apparatus  was  apparently  not  affected 
by  it.  What  knowledge  we  have  of  the  physiological  action  of  bromal  does 
not  indicate  remedial  value,  and  clinical  experience  with  it  is  still  wanting. 

OHLORAL-HYDRATE  OF  OHLOEAL.    U.S. 

Cldoraly  which  is  itself  not  used  in  medicine,  is  an  oily  liquid  which  at 
the  ordinary  temperatures  gives  off  pungent  fumes,  and  which  is  manufac- 
tured by  the  action  of  chlorine  on  alcohol.  United  with  water,  this  oily  liquid 
is  converted  into  a  hydrate. 

Chloral  HydratCy^  or  chloral  of  the  U.  S.  Pharmacopoeia,  is  a  volatile, 
crystalline  solid,  of  a  hot,  burning  taste,  insoluble  in  cold  chloroform,  but 
very  soluble  in  water,  ether,  and  alcohol.  It  occurs  generally  as  transparent, 
colorless  tablets,  but  sometimes  in  acicular  or  even  in  rhomboid  crystals. 
The  compound  of  chloral  and  alcohol, — Chloral  Alcoholate, — which  resem- 

*  There  it  a  chloral  hydrate  containing  a  very  imall  proportion  of  water,  which  it  in- 
•dnble  in  the  latter  menitraam.  {Gmelm*»  Handbook.)  For  a  ease  in  whieh  chloral  wwt 
detected  after  death  in  stomach,  and  for  methods  of  examination,  see  Edinb,  Med,  Journ., 
Oot.  1878. 
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blc8  closely  the  hydrate^  can  be  distinguislied  at  once  by  its  iDsulubiHty  in 

^HpTttier  utd  itA  eoltibility  m  cold  chlriroform, 

^H     If  an  ttlkali  be  added  to  li  sulutton  of  ddoral  Ljdratei  it  breaks  up  into 

^^bmuc  acid  and  ehloroforin,  which,  when  vatcr  has  been  the  soIv<3iit,  at  once 

^■lepftr&tes  in  the  form  of  oily  drops. 

^r  Fbysioloqical  Action, — When  applied  to  a  part,  chloral  aeU  flu  an 
irntatit;  nnd  probably  for  this  reason  it  sonietiines,  when  given  by  the  mouth, 
Tomittng,  or  even  purg^Ing,  When  it  is  given  to  njiin  or  other  mam- 
in  moderate  doses,  the  must  prominent  result  in  the  groat  majority  of 
iii0taiioeft  is  a  quiet  sleep,  as  closely  allied  as  possible  to  natural  sleep.  The 
subject  can  readily  be  aroused  from  tbe  lighter  de^reei^  of  this,  waking  to 
full  oonsciousness,  but  soon  dropping  oif  agiito  when  left  quiet.  The  pulse 
10  in  this  dej^e  of  action  not  afibct.ed,  or  is  reodered  a  little  slower ;  the 
|yQpO  is  contracted,  but  becomes  normal  so  soon  as  the  subjett  is  awakened ; 
the  respiration  is  doepj  full,  and  regular.  When  larger  amounts  are  given, 
the  deep  is  much  deeper^and  may  pass  into  profound  coma;  the  respirations 
&U  in  number  j  the  pulse  is  weakened  and  rendered  slower,  but  may  heei>me 
rapid  and  irregular  if  the  dose  has  been  toxic ;  the  temperature  is  reduced ; 

,       tbe  muscular  system  is  relaxed^  and  both  sensibility  and  reflex  action  are 

I  diminished.  If  a  fatal  dose  has  been  given,  all  these  symptoms  are  intcn- 
lified:  with  coma,  intense  muscular  relaxation,  weak,  thready  pulse,  and  a 
pupil  contracted  at  first,  but  afterwards  dilut*3d,  the  animal  gradually  sinka 
into  death,  paralyzed  and  antesthetie.  The  immediate  cause  of  death  is 
generally  a  paralytic  arrest  of  respiration  ;  but  in  many  cases  there  appeara 
to  be  a  simultaneous  arrest  of  the  cardiac  action,  and  it  is  very  possible  that 
&tal  syncope  may  at  timca  i>ccur.  At  post-mortem  examination,  congestion 
of  the  meninges  and  substance  of  the  brain  and  cord,  and  of  the  lungs,  is 
commonly  Ibund.  The  blood  is  thought  by  Riehardsfm  ( Medical  Times  ami 
Gazette,  Sept.  4,  1870)  to  coagulate  less  fiimty  tfian  when  normal 

The  most  constant  and  prominent  of  all  the  symptoms  produced  by  moder- 
tte  doses  of  chloral  is  sleep :  this  is  without  doubt  due  to  a  direct  action  of 
the  drug  upon  the  cerebrum.     In  moat  C4ises,  aa  already  stated,  it  is  quiet, 
but  sometimes  it  is  restle&Si  and  in  man  has  even  occasionally  been  wildly 
delirious ;  although  it  is  somewhat  uncertain  whether  the  lattor  condition 
may  not  have  been  due  to  impurities  in  the  drug.     It  seems  to  be  well 
established  that  in  the  milder  degrees  of  this  sleep  there  m  no  anzcsthesla. 
Demarquay  (BuUetm  Thh^p.ytom.  Ixxvii.  p.  SO 7)  claims  that  hypersccrthesia 
vejry  commonly  follows  the  exhibition  of  email  doses.     Bouehut  {New  York 
f      Med.   Gazette^  Dec.  1870),  Dionlafoy  and   Krishnber  {American  Journ, 
^UUsd.  jSV/,,  Jan.  1870),  Giovanni  and  ll;inzoli  (Schmidt n  Jfthrhiicher,  Bd* 
^^11.),  and  Rajewsky  (Ibid,)  confirm    this,  whilst  Liebreieh  and  Labbi^e* 

*  He  tuu  Doliecd  it.  bowefer^  la  &  ilcgto  oate,  cuofiaed  to  tbe  o»i-m,    {Anhivtt  QtnirAt^tg 
^^ISTO,  tome  xvL  p.  338.) 
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deny  it,  and  Uanimarsten,  who  has  noticed  such  hyperaasthesiai,  Is  ineliae 
to  think  it  apparent  rather  than  real  I  niyj^elf  have  seen  thb  hypenes 
thesta,  and  there  can  he  no  duubt  that  It  is  an  oee;iu»ioDal.  if  not  a  cunsfan 
phenomenon,  Rajewsky  {loc,  ctL)  states  that  there  is  in  froi^sa  correspom 
ing  period  of  over-exei Nihility  of  the  reflex  centres*  and  that  in  nibbit^  1 
has  noticed  a  glowing  heat  borne  without  much  comphiint,  wlien  pinctiis 
would  proJaee  vitjient  outcries*.  Its  ver^  hirge  doses  chloral  produces  mwm 
ihei^ia ;  but,  unless  the  amount  employed  he  so  great  as  to  be  toiciCj  tla 
ansesthesia  is  in  most  cases  very  trifting. 

Motor  S^sttm, — The  paralysis  and  loss  of  reflex  excitability  induced  1 
chloral  are  not  mnaeular  in  their  origin,  for  Lubh^e  has  found  that  aAt^r  de^ 
the  muscles  respond  perfectly  to  gidvanism.  Both  Labbee  (loc  cii.)  and  ^ 
jewsky  {he.  cit.)  have  found  that  the  motor  nerves  are  in  no  wise  affeeltfd  '^ 
large  or  even  fatal  doses  of  chltinil,  whieh  must  therefore  act  upon  theipira 
cord  to  produce  the  pandyttc  phenomena.  The  experiments  of  KajewsH 
have  afforded  j>ositive  confirmation  of  the  conclusion  arrived  at  by  lhi»  procuB 
of  exelu^on  ;  for  he  found  that  in  the  latter  stages  of  chloral-poisoning  dirs 
irritation  of  the  spinal  cord  gave  rii^e  to  much  less  severe  spasms  than  in  t^" 
Tinpiisoned  animal  Before  this  paralytic  stage  is  reached,  as  already  stal^ 
Rajewsky  affirms  that  in  the  frog  there  is  a  period  of  increased  reflex  ojctivi^ 
and'that  at  this  time  stimulation  of  the  spinal  ganglia  shows  that  they  1M 
more  susceptible  than  normal.  According  to  the  ohser\'er  last  named,  tkie 
phenomena  occur  just  as  freely  atler  destruction  of  Setschenow^s  oenlflB 
the  frog  as  before,  and  are  therefore  independent  of  it.  ^ 

Circuiation.' — According  to  I)emarc|uay,  when  chloral  has  been  admii^s 
tered  to  animals  there  is  evident  enlargement  and  engorgement  of  all  tb. ' 
blood- vessels ;  and  Rajewsky^  states  that  he  has  found  sinking  of  the  I 
pressure  in  rabbits  from  smtdl  as  well  as  large  doses  of  the  drug. 
other  side,  Lahbee  {loc.  cit.,  p.  341)  asserts  that  the  rahbit*s  ear  grows' 
after  the  injection  of  a  very  feeble  dose.  In  man,  Bouchut  has  obtain" 
sphygmographic  traces,  which  he  thinks  indicate  a  primary  increased  arte^^ 
tension.  Namiaj,  of  Venice,  has  found  the  tension  normal,  hut  Anstie  * 
Andrews  (Amerkan  Journal  of  Luanitti^  July,  1871)  confirm  the  red* 
of  Bouchut  when  small  doses  are  employed,  Preisendurfer  ( Drttt^ 
Archii\  XXV.  48),  in  a  series  of  sphyj^mographic  studies,  thought  l^ 
might  he  a  brief  primary  rise  of  arterinl  pressure  in  man,  as  in  animals, 
under  the  full  actiou  of  chloral  the  artt^rial  pressure  steadily  sinks,  A-^ 
very  large  doses,  according  to  both  Andrews  and  Da  Costa  {Airier,  J^ 
Mid.  Sci.^  April,  1870),  the  tracings  indicate  decidedly  lessened  art^ 
pressure.     Whatever  may  be  the  effect  of  small  doses  (and  the  point  d^ 
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*  The  work  of  Higewikj  waa  dlono  under  ProfeABor  Rosenthal,  and  the  re8utts>  wit^ 
tha  expurimetita,  were  publlihed  aa  an  inaaguml  thesii.     Of  oonr»e,  half  of  iU  T>i^* 
lost  for  WADt  of  the  experiaieDta.1  rooord.^,  and  the  subjeet  tieedi  ro-iDTeBiigfiUi^ 
M^uiiiiited  with  the  pamphlet  ontj  through  Schmidt' »  JahrbUch», 
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/krf  her  inv€!Sti<nition)i  ?t  seems  well  made  out  that,  both  in  man  and  an  I* 
iDjJs,  by  large  doses  the  blood -pressure  is  very  umch  lessened^  owln;;  prob- 
ably iu  part  to  vu80-motar  parulysjb,  but  in  largest  meiisure  to  an  autiori 
of  (he  drug  on  the  heart.  Various  observers  stiite  that  there  is  in  uiun  und 
the  Iciwer  atiitiials  at  this  time  8lowin<:;  of  the  pulse,  which,  aet'ording  to 
H^jowtiky,  is,  Id  the  frog  and  rabbity  altogelher  independent  of  the  inhibi- 
tory iterves,  occurring  equally  after  us  botbre  their  section.  When  tnxie 
do0c*s  have  bt-en  ciuploycd^  the  hearty  after  numerous  pauses,  is  finally 
»rTti»led  in  diiistole*  Analogy  points  very  strongly  to  this  arrest  being  due 
to  a.  direct  influence  upon  the  heart-nnuscle  or  ganglia,  but  Lttbb<5e  affirms 
lliAt  ehlural  placed  freely  upon  the  frog's  heart  slows^  hut  does  not  arrest, 
itB  l^eat;  and  that  alter  section  of  the  enrd  in  the  choloralized  frog  the 
hefirC  will  continue  beating  fur  hours.  It  must  tlierefore  be  considered 
urie^rtain  whether  chloral  paralyzes  the  heart  directly  or  through  the  nerve- 
ceotTee. 

Iti  poisoning  in  man^  the  pulse  has  towards  the  last  been  very  feeble, 
generally  rapid  and  irregular,  and  even  in  some  e^ses  iu  which  recovery  haB 
oocMarrcd  it  has  been  altogether  absent  for  a  time. 

.^ttptratum. — In  fulJ  doses,  chloral  leasena  the  number  of  respirations  p«r 
minute,  causing  them  to  become  slow  and  full;  and  when  toxic  doses  are 
talccsfi  this  action  becomes  m«»re  and  more  marljod,  until  finally  the  rhythm 
i«  "^r^xy  much  affected,  and  the  respiration  grows  very  irregular,  and  some- 
tiCKB^e  very  rjpid  and  shallow,  until  fitially  it  ceases.  As  these  phenomena 
oo<:*^jr  ecjuidly  ailcr  section  of  the  vagi  (Hajewsky),  tlie  influence  of  chloml 
^**ta^tl>e  exerted  upon  the  respiratory  centre  at  the  baae  of  the  brain. 

Vatiprrnhtre.—K  most  remarkable  action  of  chloral  b  upon  the  tempera^ 
^^^w<?;  and  iu  this  point  all  observers  are  in  accord  with  Dr.  Richardson,  of 
-L-omitlon^  who  has  seen  it  fall  C°  F.  in  a  rabbit  which  recovered.  Bouchut 
^^'^^  noticed  a  fall  of  2^  (C?)  in  an  infant,  and  I>a  Costa  and  other  observers 
■*^'^'«  noticed  lesser  reductions  of  temper iiture  in  man  after  therapeutic  do8e«. 
■*-«^  m  case  reported  by  Dr.  Levinstein  ( Lancet^  i.  1874),  after  six  drachms  of 
<5Hl  ^nj  the  temperature  rose  to  39.5°  C  (102.F  F.),  and  afterwards  fell  to 
^^^"9^  G  (91.22°  F.).  Hamman*ten  baa  found  that  the  fall  of  temperature 
^®  ^"^eiy  rapid^  6*^  C.  in  an  hour,  and  that  it  is  dependent  ufion  diminijihed 
^•■"'^^duction  of  heat,  since  it  occurs  equally  in  animals  well  wrapped  up  and 
^^--^-^  in  a  warm  place, 

*riie  physiological  action  of  chloral  may  be  mimnied  up  as  follows.    Upon 

?  cerebrum  it  acts  as  a  most  ptiwerful  and  certain  hypnotic  ;  in  full  dost«  it 

^^"^s  9A  an  intense  depressant  ujMin  the  centres  at  the  base  of  the  bmin,  and 

\^Vi  the  spinal  cord,  causing  slowing  and  weakness  of  the  heart's  action, 

^^*>>bably  vaso-motor  paralysis,  slowing  of  the  respiration,  and  muscular  weak- 

^^^»»  with  a  certain  amount  of  anaesthesia ;  in  fatal  doses  it  causes  death  gen- 

^>^lfy  by  arresting,  through  paralysis  of  the  nerve-centres,  first  respiration, 

^^d  fiuaJly  the  heart  in  diastole.     Ita  action  in  very  small  doses  is  uncertain, 
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but  there  is  considerable  evidence  to  indicate  that  it  irritates  or  stiuiuLtr^  \U 
spinal  and  the  cardiac,  and  even  the  vaso-uiotor,  centres.  On  the  v:«^i  ml 
on  the  motor  nei-ve  trunks  it  haa  no  mm-ked  influence. 

Action  lis  {7/i^orti/.— The  conversion  of  cLlond  by  nlkalic^  in  scilutiou  iriiu 
chloroform  and  formic  acid  first  suggested  its  use  in  medicine  to  Litteieli 
(  Wiener  Mtdiziitkche  Wocheusichrift^  August,  18G9) ;  and  the  thcorv  th»t  iu 
action  is  rciilly  due  to  chloroform  generated  by  the  alkalinity  of  the  hloo4 
has  been  received  with  favor  by  Personoe  and  other  writera.  The  evidenee 
by  which  this  theory  is  to  be  disproveu  or  ostablislied  is  twofold  in  its  natmn*, 
^-t.c,  chemical  and  physiological. 

Personne  {Juuraalde  Phamiac(e  et  de  Chxmie^  1870)^  by  distilling  fcJai 
blood  of  jiuiuials  poLsoned  by  chloral  at  40*^  €,»  a  temperature  decidedly  abo^^ll 
that  of  the  hotly,  obtmncd  chlnrofonu  ;  and  his  resnlt^j  have  been  coiitlrD».«^ 
by  Pellogio  (Schmidt* s  Jahrbiicher^  Bd.  cli.  p.  89)  and  other  chcmiiiU^     m» 
that  I  think  their  correctness  is  not  to  he  questioned.     They  arc,  howcr^sir, 
not  decisive,  for  it  is  very  possible  that  t!ie  chloroform  may  be  fomicil  duri  »ig 
the  distillation,  owing  to  the  comparatively  high  heat  employed.     ThiB  (?  ^^yi- 
dcnce  Is,  then,  to  be  thrown  out,  especially  as  Hammarsten  {Ilfid,^  B<i  d-i.) 
has  found  that  if  chloniJ  be  mixed  with  fresh  blood  and  streams  of  carbo«^>j^ 
acid  be  forced  through  it,  no  chloroform  can  be  dctoctcd,  hut  if  the  niiiti^ajii 
be  heated  the  latter  can  be  obtiuued  in  abundance.     Further,  in  dugs  doi;j>Jy 
poisoned  with  chloral  the  same  ohsen'er  examined  the  expired  air  and  jif»cMv 
tion  of  the  blood  without  finding  chloroform,  although  when  a  clyster tif  tlia 
unjesthetic  was  given  to  the  poisoned  animal  chloroform  could  be  det^^ctctl    in 
a  few  minutes,  in  both  the  blood  and  the  breath.    In  non-chloralised  aniiu» 
to  which  similar  etiemata  were  given,  the  chloroform  eouhi  be  found  in  ^"* 
breath  before  anajsthe^ia  was  induced.     Kajcwsky  (/6/</.,  Bd.  cli.),  Au*^'^ 
{New  York  Med,  Jounu,  1670),  and  Von  Mering  and  Musculus  {Brr*'^^^^ 
D^ufsches  Cftem,  Gt^^iL^  1875,  i.  6U2)  have  confirmed  these  results:      ^ 
that  it  may  be  considered  settled  that  chlorul  mixed  with  blood  at  ordi^^**^ 
temperatures  remains  unaltered,  and  that  in  the  mo§t  severe  poiainii*^ 
chloroform  can  be  detected  either  in  the  blood  or  in  the  expired  ain     H^  .  . 
niarHten  examined  the  blood  and  expired  air  unsuccessfully,  for  chlors»*» 
dogs  poisoned  with  the  drug;  but  Amory  (ioc.  cit.^  p.  61G)  hus  obtn^**^ 
from   the  blood  acicular  crystals,  evidently  of  chloral.     The  exact  fat^ 
chloral  in  the  system  can  scarcely  be  considered  as  cstablbhed,  but  »^ 
pr(»bable  thui  it  is  eliminated  with  ihe  urine,  and  at  h*ast  partially  **^ 
changed  condition.     A.  Tt^maseewicz  recognisicd  it  in  the  socreUon  i**' 
liouL-d   by  means  of  the  delicate  isocyimphenol   reaction^  of   Hoffn**^ 
{Pflilijei-' s  ArchtVy  ix.  35).     Feltx  and  Hitter  (Compt.  Rtndn$,  Ixix.  0^ 

•  Many  chemistj  have  failed  to  flo J  clilami  fur  want  of  n  dt<liuiilo  tett.     Br,  F.  0|^_ 
(Ettinl/,  Med.  Sur^.  /omi.,  xxiv.  21*2)  nfBrm*  thui  iho  RulpbiiJe  of  aiauioaiuaj  ufXt*f*^ 
menQS  of  Feoognitiiig  minuie  amouata  of  tbo  drug. 
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beIt€Tecl  tliat  they  foand  sugnr  in  the  urine  of  chloral Ized  animaU,  but  hoth 

Von  Merin^  mid  Mustulus  (loc.  ciV.,  663),  nnd  F.  Kchard*  {Archt'v  Exper. 

Pafh^A.  tmd  Tfierap.^  xVl.  27 G)  have  shown  that  The  subManfe  which  ro- 

diicus  the  copper  solution  will  not  luidiwiro  furmentiition,  und  Vim  MtTing 

and    MuHculus  liave  sepjirat^d  it  as  urochhrnftc  nctd  in  colt»rIes,s,  shiinng 

oeedlea,  often  arranged  in  star-like  groups,  soluble  in  water  and  alcuhol, 

ineoluLle  in  ether     The  existence  of  this  add  has  been  confirmed  and  itj 

olicuiical  properties  studied  by  A,  Borniraeger  {Inamj,  Dissert,  Marbur;:^ 

XBTD),  and  by  E   Kiilz  {ArcL  /  Grsammfe  /%«/«.%.,  1882,  50tJ),  who 

:i4>und  it  de<^titute  of  hypnoric  or  other  active  physiological  powcra. 

The  physiological  evidence  is  in  strict  accord  with  the  cbemieal  in  sbowin<r 

"^.liait  chlt>rdl  is  not  converted  into  chloroform  in  the  system.    Whilst  chloral 

^produces  a  longer  and  more  intense  sleep  than  does  chloroform^  the  latter 

iJiri'nt   acts   much    more   decidedly   as   an    anfesthetic.      Again,    Djnrberg 

<^*SV'/iwnV/*«  Jahrbiicfur^  Bd.  cli.  p.  84)  1ms  shown  that,  whilst  alter  ehlnro- 

^onii'pt»isoning  biliary  coloring-matters  appear  in  the  urine,  after  chhiral- 

^lisoning  none  can  be  detected,  and  that  when  chloral  is  added  to  blood 

<>ut9ide  of  the  body  no  destruction  of  the  red  disks  occurs. 

Kb  was  first  shown  by  Colndieim,  if  the  alxlomitial  vein  of  a  frog  h« 
Oftened  and  salt  water  be  injected  until  alm^jfet  all  the  blood  is  washed  out 
and  the  circtilatory  f^ystem  is  filled  with  the  foreign  fiuid,  the  Latrachinn 
will  live  from  one  to  three  days  in  apfmrently  perfect  health.  Both  lia- 
jewsky  (loc.  ctL^  p*  91)  and  Lewisson  (licicfHrt's  Anhiv/Ur  Antito/nk  nml 
l*hynuio^ie,  1870,  p.  346)  have  found  that  upon  these  "  salt  frogs/'  with  the 
drcidatiiig  fluid  completely  neutral,  the  chloral  acts  preciaely  as  in  the  normal 
frog, 

I  tliink  the  evidence  which  baa  been  adduced  completely  disproves  the 
*ihloroform  theory,  and  forccij  iuiseut  to  the  proposition  that  chloral  acta 
directly  upon  the  organism. 

Therapeutics,— The  results  of  the  clinical  use  of  chloral  arc  in  strict 
iwxjrd  with  its  known  physiological  action.  The  indication  which  it  most 
lasefiilly  meets  is  to  induce  deep.  The  more  purely  nervous  the  wakefulness 
isj  the  more  successful  is  this  remedy.  When  from  fuivctioaal  over-excite- 
iDent  of  the  brain  due  io  excessive  mental  strain,  or  from  anxiety  or  other 
kindred  cause,  the  patient  cannot  sleep,  chloral  Is  by  far  otir  most  valuable 
hypnotic.  On  the  other  hand,  when  severe  pain  causes  wakefulness,  chloral 
IB  of  very  little  value, — at  least  in  doses  which  I  think  safe.  Sotnetinies 
even  in  these  cases  sleep  will  come,  but  it  will  very  often  be  a  restless, 
troubled  sleep,  with  moaning  or  other  indications  of  suffering ;  and  it  may 
be  that  the  patient  on  awaking  will  complain  that  he  baj3  suffered  more 
whiUt  sleeping  than  when  awake. 


•  Ei'hMrd  hu  «t0o  fouril  ihnt  (jhWul  wiU  prvveat  tli«  doTulopcneDt  of  illnbtttoi  by  tho 
Barnard  prick. 
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In  the  fUeeplessnew  occurring  at  times  during  convaleMxnce  from  acute  dis- 
ease, chloral  is  very  efficacious.  In  the  early  stages  of  f even  it  is  sometimes 
of  advantage;  Dr.  Russell  (^Glasgow  Medical  Journal,  Feb.  1860)  recom- 
mends it  especially  in  the  wild  delirium  of  typhus  in  its  earlier  stages.  In 
advanced  fever-cases,  when  the  symptoms  are  gravely  adynamic,  I  conceive 
that  the  use  of  chloral  would  be  very  perilous.  In  delirium  tremeng  it  often 
induces  sleep  readily,  but  not  rarely  it  fiuls,  even  in  large  dose.  In  the 
sleeplessness  of  acute  puerperal  or  non-puerperal  manias  there  is  abundant 
*fi8timonj  to  the  value  of  chloral. 

Dr.  Lyon  Playfair  (Lancet,  1874,  vol.  i.)  has  introduced  the  use  of  chloral 
as  a  means  of  alleviating  the  sufferings  of  parturition,  and  has  been  followed 
to  some  extent  by  other  practitioners.  He  affirms  that  it  produces  a  drowsy 
state,  from  which  the  woman  is  aroused  by  the  uterine  contractions,  which 
are  almost  robbed  of  their  painful  character.  So  soon  as  the  "  pains"  begin 
to  be  active  he  administers  fifteen  grains  of  the  drug,  repeating  the  dose  in 
twenty  minutes ;  thirty  grains  usually  are  sufficient,  and  he  has  never  given 
more  than  a  drachm  during  a  labor.  Towards  the  close,  when  the  '*  pains" 
become  very  severe,  inhalations  of  chloroform  or  of  ether  may  be  practiced  in 
the  usual  manner.  It  is  affirmed  by  other  obstetricians  that  in  rigidity  of 
the  OS  chloral  is  often  of  great  service,  by  aiding  in  the  desired  relaxation, 
and  at  the  same  time  materially  alleviating  suffering. 

On  the  whole,  as  a  pure  hypnotic  chloral  is  indeed  unequalled,  and  may 
be  used  in  all  cases  when  no  contra-indication  exists. 

The  second  indication  to  meet  which  chloral  may  be  employed  is  to  relax 
spamn.  For  this  purpose  it  has  been  used  with  advantage  in  puerperal  and 
uraemic  conwdsions.  It  must  be  remembered  that  in  many  of  these  cases, 
although  next  to  chloroform  the  best  palliative,  it  is  only  a  palliative,  and 
must  only  be  used  to  quiet  the  nervous  disturbance  until  other  remedies  can 
have  time  to  act.  In  tetanus  it  has  been  claimed  that  chloral  is  the  remedy. 
Dr.  Jos.  R.  Beck  (St.  Louis  Medical  and  Surgical  Journal,  June,  1872) 
has  collected,  of  the  traumatic  form  of  the  disease,  thirty-six  cases,  with 
twenty-one  recoveries,  in  which  chloral  constituted  the  whole  or  the  major 
part  of  the  treatment.    References*  are  given  below  to  fifty-six  cases  in  ad- 

•  RBCOVERr. — Fergusson  (  EiUn.  Med.  Jourti.,  July,  1S71);  Watson  {Lancet,  1870); 
Bartlett;  May ;  Ballantyne;  Gushing  {Pacific  Med.  and  Sitrg.  Joum,) ;  Lovegrore  {Bn't. 
Med.  Joum.,  1872,  p.  493) ;  Uerndon  {Atlanta  Med.  and  Surg.  Joum.,  187.3,  p.  69) ;  Mac- 
namara  {fudian  Med.  Gaz.,  Aprii,  1871);  Riohelot  (Z?M//«/m  TkSrap.,  \x.xxy\.) ;  Lacian 
Papillaud  {Oaz,  Midicale,  1875,  p.  176);  Bourdy  {Buil.  ThSrap.,\xxxy'u);  CtLue  {Lancet, 
1876,  i.  564);  Cauvy  {Bull.  Thirap.,  xoiii.  186);  Durand  {Centralb.  Chirurgie,  1876, 
778) ;  LB.urena{Le  Progrke  Mid.,  1876,  180);  Pugli^se  {Jour,  de  Thirap.,  1375,  244) :  each 
1  ease;  Cargile  {Lancet,  1877,  ii.  158),  3  oases;  Boon  {London  Pract.,  xx,  161),  2  oases; 
Roberts  {Amer,  Jour.  Med.  Seu,  Ixxiv.  420),  3  eases;  Garnett  {Cincinnati  Lancet  and 
Clinic,  1880,  316),  2  cases. 

Fatal. — Porta  {Sehmidt'e  JahrbUcher,  Bd.  oil.  p.  110),  2  cases;  Macnamara  {Indian 
MvL   Oaz.,  April,  1871),  6  cases;   Baudon  {Bulletin  Thirap.,  Ixxzvi.),  3  oases;    Blio 
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diiinn;  so  that  the  figures  stand  fortj^eighfc  recoveries  and  forty  Tour  deaths, 

I Thcjie  nsulu  do  not  seem  to  warrai>t  the  high  eattiuate  which  has  been  set 

man  the  viilue  of  chloral  in  tetaaua.     Dr  Maciijuuiira  (Practitioner,  No- 

trember,  1 874)  has  eiuploycti  the  reiuedj  in  a  dillereut  way  fmin  what  is 

tisuoi    Btiltevlng  that  it  exerts  very  Uttlo  control  over  the  spasms,  he  has 

not  used  it  for  such    purpose,  but   haa   used   it  simply   as   a   hypnotic, 

I  gi?iii^the  patient  forty  grains  of  it  at  bedtime,  and  only  when  the  tempem- 

ture  riies  above  101"^  F.  a  sinj^le  dose  of  thirty  giuina  in  the  morning.     No 

other  medicine  is  given,  but  the  patient  is  made  to  swallow  four  ounces  of 

mlk  with  brandy  every  four  buurs,  one  eg^  being  mixed  wiih  the  milk 

f  mortiiDg,  noon,  and  evening.     He  asserU  that  in  this  way  out  of  twenty 

}  cooiecutive  cases  (all  traumatic?)  occurrinj*  in  natives  of  India  he  has  saved 

I  fereoteen,     My  own  opinion  is  that  no  one  ainj^le  remedy  affords  the  best 

chiiQcuis  in  tetiiQu.s,  but  tbat  a  combined  u^oi  oF  bromide  of  potu.Hsinm  and 

»clilur»l  should  constitute  the  biiaia  of  treatment,  the  patient  al:*o  being  sup- 
ported with  iijcid  to  the  utmost.     In  strychnine  and  other  toxoemic  convul- 
woM  chloral  is  often  of  great  value,* 
In  tritmng  nascenh'tim  th\  AVidenhofer  (Bo»ton  Med.  and  Surg.  Jfmm,f 
1B74)  recommends  it  very  hlghiy.    lie  says  thiit  in  the  Children's  Hospital  he 
fonuerly  lust  all  his  cases,  but  that  by  itis  use  he  has  saved  six  out  uf  twelve 
lie  jj'ives  It  to  a  young  babe  in  one-  and  two-grain  doses  by  the  mouth,  or, 
Wn  the  spasms  prevent,  in  double  the  quantity  by  the  rectum.     In  chorea 
•^'J'jmi  has  been  used  sometimes  with  great  advantage,  more  oUcn^  I  think, 
**^th  the  result  of  simply  diminishing  temporarily  the  choreic  movementa, 
*ia  sometimes  without  any  effect.     In  my  own  experience  the  movements 
^^^  gencFdily  returned  with  unabated  violence  so  soon  as  its  exhibition  was 
^•Mp*}nded.     As  a  nocturnal  quietant  and  hypnotic,  it  would  appear  to  offer 
^*ry  great  advantages  in  cases  of  €ivute  chorea  in  which  speedy  death  is 
^'^'^Woiied  from  the  incessant  and  violent  movements;  also  in  cases  com- 
P^ciited  with  fractures,  where  a  temporary  lull  ib  of  importance, 

•  *^  puerperal  convuhiom  its  use  in  large  doses  has  met  with  a  great  deal 
fnvor  (see  PhUa.  Med.  TinieM,  vol  iv,)*  -A.  half-drachm  may  bo  exhibited 
^^GQ^  and  half  the  quantity  every  bour  or  two  pro  re  nala. 
^  *^  the  convidsiom  of  children  it  has  been  employed  with  apparent  good  ; 
^^f^fiipg  in  pregnant  women  it  has  been  commended  by  Dr,  Morgenstcrn 
^^nerMed.  Freue^  Nov.  1871) ;  in  singuUuMi  by  Dr.  Leavitt  {Amer*Jmim, 


^  /*"**-).  3  ««j«f;  Petit  (C^ntrtith.  Ckir.,  ISTfl,  792),  3  oiu>e»;  Robertf  {Amer,  Joum.  Mtd. 
yf*?  ***It.  430)»  Soatei;  CruTeilbior  (Iptrftvenoui!)  {DxUhiiH  Thirap.f  lijtxrLJ;  Labb6« 
.  '-)  ;  lUrd  (5e*»ftiW«  Jnhrh.,  Bd.  oil) ;  Lftunolonguft  {Rtdhtin  Thirap,,  Uxxrii.| 
It*  '  Veraeul  {ButUttn  TUrap.,  \%xxf\\.^  IS74) ;  Dooa  {Lnnd^iti  Pt-aeiititiMr^  xx.  Ifll) ; 
*<^tto<n,^„  {Orfi/rrt/**  C*iV.,  187fl,  717);  BruBSon  (i«  Pti>QrU  Mid.,  1876,  180);  Ptigli««« 
^•••-••.  dt  TkMrnp,,  1875,  iU}:  each  1  dmb. 

^K  Pur  a  paper  diiicu«»iog  relutbtii  of  cklurtil  to  rarioiif  mostlj  UDitiiportiint  nlknloidf, 
^■-^  •'H.  E^per,  Path,  und  Tkerap,,  ix.  440. 
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Med,  Set.,  April,  1871) ;  in  the  spasmodic  nocturjuii  enurens  of  childreD,  also, 
it  may  often  be  used  with  advantage  (Dr.  J.  B.  Bradbury,  Brit,  Med.  Jaum.^ 
April,  1871) ;  in  laryngismus  stridulus  (Dr.  Rehn,  Jahrhuch  fur  Kinder- 
krankheiten,  1871)  and  other  spasmodic  affections;  in  spermaiorrhosa  at 
bedtime  it  is  of  service  (Qtuacoyne,  Brit,  Med,  Jtmrn,^  1872).  In  wliooping- 
cough  it  would  really  seem  to  be  of  very  great  value,  as  has  been  attested 
by  Drs.  Adams  {Lancet^  i.,  1870),  Murchison  (^Ibid.,  ii.,  1870),  lligden 
{Practitioner^  xxvii.,  1870),  Waterhouse  {Ilnd,,  Dec.  1870),  and  various 
French  observers.  Small  doses  (two  to  eight  grains),  repeated  at  regular 
intervals  during  the  day,  are  oflen  very  efficacious.  Another  plan,  especially 
useful  when  the  paroxysms  are  very  severe  at  night,  is  to  give  a  full  dose  at 
bedtime.  When  there  is  a  tendency  to  bronchitis  and  pneumonia,  chloral 
must  be  used  with  care  in  these  cases,  as  in  large  doses  it  favors  congestion 
of  the  lungs :  yet  Murchison  saw  a  very  threatening  case,  complicated  with 
bronchitis  and  pneumonia,  greatly  benefited  by  its  exhibition.  In  asthma  it 
has  sometimes  been  of  use,  but  more  oflen  it  has  failed.  In  cholera,  Dr. 
Hall  (Lancety  May  2,  1874),  believing  that  in  the  cold  stage  of  the  disease 
there  is  a  condition  of  intense  nervous  irritation,  has  tried  the  hypodermic 
injection  of  chloral  with  asserted  very  good  results. 

The  third  indication  for  which  chloral  has  been  used  is  to  relieve  pain. 
That  it  will  do  so  when  given  in  very  large  doses  there  can  be  no  doubt;  but, 
unless  the  dose  be  so  large  as  to  be  dangerous,  my  experience  of  chloral  is 
that  it  is  of  little  value  as  an  anaesthetic.  Its  powers  in  this  direction  are  in- 
comparably less  than  those  of  opium,  and  its  habitual  use  is  probably  attended 
with  very  grave  dangers. 

Theoretically,  chloral  might  be  of  use  to  reduce  temperature.  Its  other 
active  properties  will  probably  completely  interfere  with  its  use  for  this 
purpose  in  the  vast  majority  of  such  cases,  especially  as,  in  order  to  check 
the  development  of  animal  heat,  the  dose  must  be  very  large.  When,  how- 
ever, there  is  a  high  sthenic  state  of  the  system,  it  might  be  tried  with  cau- 
tion ;  but  clinical  experience  is  almost  entirely  wanting.  I  know  of  but  a 
single  case  (Med.  Times  and  Gaz.y  Nov.  1869)  reported :  in  this  its  use  is 
said  to  have  given  satisfaction. 

Locally  a  solution  of  chloral  (25  per  cent,  saturation)  has  been  used  with 
asserted  good  effects  as  a  stimulant  and  antiseptic  in  foul  ulcers,  buboes,  bed- 
sores, etc.,  especially  when  the  discharge  is  free.  It  is  also  stated  that  it  gives 
great  relief  from  pain  in  uterine  iiud  other  cancers. 

Prof  Ore,  of  Bordeaux,  has  proposed  intravenous  injections  of  chloral  as  a 
substitute  for  ether  and  chloroform  in  surgery,  and  as  a  means  of  combating 
tetanus.  His  suggestion  has  been  carried  out  by  himself  and  others  in  a 
number  of  cases  with  asserted  good  results.  But  in  other  instances  it  has 
apparently  caused  death,  and  is,  in  my  opinion,  absolutely  unjustifiable.  The 
risks  are  twofold.  Under  any  circumstances  chloral  occasionally  acts  with 
unexpected  violence,  and  has  caused  death  even  when  exhibited  by  the  mouth 
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In  wbal  ore  usuaDj  considered  safe  doses.  It  \a  plaio  that  lb  is  danger  is  rastly 
iof^reftied  by  thnmiog  the  whde  dme  at  once  upon  the  heart  and  nervooa 
^stcm.  Krery  one  who  has  practiced  intravenous  injections  in  animals  roust 
He  aware  of  the  extraordinary  results  of  throwing  the  poison  almost  undi- 
luted into  the  cavitiea  of  the  heart.  Again,  chloral  exerts  a  very  great  influ- 
«iic©  on  fibrin,  and  has  even  been  used  to  coagulate  the  blood  in  varices;  the 
intrmvcJiaus  use  of  the  drug  may,  therefore,  he  productive  of  thrombi ;  indeed, 
M,  Tilbujc  has  reported  a  case  in  which  a  venous  eoaguluni  was  ffiund  after 
death  eittending  up  the  arm  oven  into  the  axillary  vein,  and  accompanied  by 
m  wluee  heart-dot.* 

The  antiseptic  powers  of  chlonil  were  apparently  first  noticed  by  MM. 
ijanltn  Bcaunietz  and  Uirne  in  1872  (see  Bidkthi  Tkirap,^  Ixxxvi.  224)* 
scently  the  subject  has  been  investigtited  by  various  observers,  especially  by 
Keen  and  M*  Personoe  {Fhilu.  Med,  Tlme^^  vol  iv.).  It  has  certainly 
shown  that  a  solution  of  twenty  to  forty  gT^ina  to  the  ounc<!  will  pre- 
sence animal  tissues  for  a  great  while,  and  probably  indefinitely.  Moreover, 
the  finest  microscopical  structure  appears  not  to  be  altered  by  a  solution  of 
this  strengtlu  Dr.  Keen's  first  experiences  led  him  to  hope  that  as  chloral 
doGB  not  uiatcriziUy  affect  the  color  of  the  tissues,  it  might  be  useful  in  the 
diancting-room,  and  subsequent  trials  of  it  have  confiiiued  Br,  Keen*a  first 
Ikopes  {Amer,  Journ,  Med,  Sciences,  July,  1875).  Dr.  Keen  has  also  had 
great  satisfactinn  in  the  use  of  chloral  to  keep  free  from  odor  the  uriuak  of 
iplegics  and  other  patients  suffering  from  incontinence. 
Toxicology. — That  chloral  is  a  dungen>us  agent,  capable  of  destroying 
18  attested  by  a  number  of  publbhed  cases ;  but  this  is  true  of  lUher 
and  the  practical  point  to  be  determined  is,  Does  it  ever  act  out  of 
proportion  l^  the  amount  ingested?  or,  in  other  words,  does  the  ordinary 
kpeutic  dose  ever  become  toxic,  and  does  it  ever  act  in  a  cumulative,  un- 
^d  manner  ?  Abroad,  it  has  very  commonly  been  preseribt:d  in  half- 
dmchm  and  even  drachm  doses,  and  in  the  vast  majority  of  caaes  without 
any  bad  results.  That  thirty  grains  is  not  a  safe  dose  is  shown,  however, 
by  the  cai»o  of  Dr.  Reynolds  {PractHmner,  March,  1870),  in  which  furty-fivo 
ins  caused  most  alarming  sympt*ims;  by  that  of  Dr.  Watson  {Mrd,  and 
\  Rfporter^  Jan.  27,  1871),  in  which  eighty  grains,  given  in  ten-grain 
epread  over  thirty-six  hours,  nearly  proved  fatal ;  and  especially  by  a 
of  cases  recorded  by  Dr.  11.  W.  Fuller  {^hiucH^  March,  1871),  in 
iome  of  which  very  alarming  ^vToptoms  fullovvcd  the  exhibition  uf  thirty 
ins,  and  in  one  death  in  a  hcahhj  young  woman  of  thirty.  Br.  Sehwaig- 
ififeri  of  Vienna,  reoordu  (/ra/i  Ho^p,  Qtu,,  1873)  ooma  and  death  m  u 
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•  Anj  otto  desiroaa  of  following  thU  tubjeot  forthor  will  Bud  the  foUvwiag  rofcrenoei 
I  «f  Yntue : 

ilrrAifw  fMt.,ii.,1874;  BHltetin  de  rAmtL,xxxvHl,nn',  Oaz.  MSd„xlv.,mA\  Gaw. 
If  A/.  fU  flittfUiittjt,  liii.,  1874;  Gnz.  lir*  H>'j>ifa»jc,  1874;  Le  Pn^griw  Mid.,  1874;  Jtrnmoi 
d§  Tk^rtif,.,  IS74;  TrMM  M(d,  Dtl*jt,  Oct.  IA74. 
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drunkard  following  the  ingestion  of  half  a  drachm.  Dr.  W.  H.  Lathrop  (  Tear- 
Book  of  Therapeutics  and  Phamuicy^  1872,  p.  264)  records  the  case  of  i 
man  previously  healthy,  hut  suffering  from  delirium  tremens,  who  took  sixty 
grains  hetween  12  and  1  p.m.,  at  2.30  p.m.  twenty  gruns  more,  and  at  3 
P.M.,  no  effect  heing  manifest,  twenty  grains  more.  His  physicians  then  left 
him  sleepless  and  complaining  only  of  a  slight  paralysis  of  the  lower  ex- 
tremities ;  and  almost  in  a  moment  he  was  dead.  Other  cases  might  he 
quoted  (see  Berlin.  Klin,  WochenschriJ},  1876),  hut  the  ahove  are  sufficient 
to  show  that  chloral  may  kill  suddenly  and  unexpectedly. 

An  ohservation  of  Prof  Vulpian  {Comptes-RenduSj  Ixxxvi.  1303)  throws 
much  light  upon  these  sudden  deaths.  He  found  that  galvanization  of  a 
divided  vagus  would  cause  in  a  chloralized  animal  not  momentary,  hut  per- 
manent, arrest  of  respiration,  if  the  centric  end  was  selected,  or  permanent 
diastole  of  the  heart  if  the  distal  part  of  the  nerve  was  attacked.  It  is  very 
probahle  that  in  a  man  under  the  influence  of  chloroform  or  of  chloral, 
death  may  be  precipitated  by  a  slight  peripheral  inhibitory  irritation.  I 
think  the  practical  deduction  from  the  known  facts  is  that  twenty  grains  is 
the  highest  safe  dose  of  chloral ;  that  this  amount  should  not  be  repeated 
oHener  than  once  an  hour,  and,  when  sixty  grains  have  been  taken,  not 
again  for  some  hours,  unless  in  very  urgent  cases,  as  acute  tetanus  or  violent 
chorea  threatening  speedy  dissolution.  On  the  other  hand,  recovery  has  been 
reported  by  Dr.  Eshleman  (Philadelphia  Med.  Times,  Oct.  1870)  after  the 
ingestion  of  four  hundred  and  sixty  grains.  There  are  no  lesions  found 
after  death  from  chloral  which  can  be  considered  pathognomonic,  but  a 
dark,  bloated  countenance  and  other  evidences  of  death  from  asphyxia  have 
been  noted  in  some  cases. 

The  treatment  of  chloral-poisoning  is  identical  with  that  of  opium-poison- 
ing, consisting  in  the  free  use  of  alcoholic  and  external  stimulants,  such  as 
sinapisms,  dry  heat,  frictions,  flagellations,  etc.,  to  maintain  the  circulation, 
and  of  shaking,  walking,  application  of  galvanism,  cold  douches,  etc.,  to  keep 
up  the  respiration.  Artificial  respiration  should  always  be  resorted  to  before 
natural  respiration  altogether  fails ;  and  Clemens  (Schmidt's  Jahrhilcher,  Bd. 
cli.  p.  99)  has  found  that  animals  asphyxiated  by  chloral  may  often  be  at  once 
aroused  by  the  inhalation  of  oxygen.  Hypodermic  injections  of  strychnia 
have  been  recommended  on  uncertain  theoretical  grounds,  but  are  of  doubt- 
ful value.  Atropia  seems  to  me  a  much  more  rational  remedy.  Probably 
it  will  hereafter  be  found  that  it  is  very  important  in  all  forms  of  threatening 
narcotism  to  maintain  the  animal  heat.  Dr.  Lauder  Brunton  has  shown  (Journ. 
Anat.y  viii.,  1874)  that  if  the  bodily  temperature  be  maintained  artificially 
animals  survive  doses  of  chloral  usually  fatal,  or  recover  consciousness  more 
quickly  than  is  normal  after  smaller  doses.  The  inference  is  very  obvious 
that  in  human  chloral-poisoning,  by  the  use  of  dry  external  heat,  hot  blankets, 
and  other  devices,  the  warmth  of  the  patient  should  be  maintained. 

Considerable  attention  has  been  given  both  in  this  country  and  abroad  to 
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the  snbject  of  chronic  cMfyral-poimning ;  and!,  wbilat  some  affections  have 
been  errODeously  attribnt^  to  the  lini^,  there  seems  to  be  no  doubt  that  ito 
lonjj-contioued  use  oflen  dues  produce  serious  symptoms.  The  cases  are 
divisible  into  two  or  three  groiipSj  which  are,  however,  really  artificial,  as  tit 
eh  own  by  the  occurrence  of  casejj  belonging  to  two  or  even  three  of  the 
ijroyps*  Tlie  first  of  these  includes  these  patients  in  whom  the  respiration 
is  chiefly  affected.  The  dyspnijt^a  may  be  slight,  and  may  only  be  felt  at 
tones,  Oil  after  exertion  or  after  meals ;  but  it  may  be  constant  and  alarming, 
j  Caaefl  of  this  character  are  reported  by  Jastrowitz,  by  Schule^  and  by  Lnd- 
I  rig  Kim  (AUgnn,  Zeitschrt/f /Ur  Pmfchiatrie,  xxix-,  1872;  Fractithut^) 
I  In  one  instance  (Prof  N.  R.  Smith,  Boiton  MetL  ami  Surf/.  Jourfi.^  1871) 
^^l^eiilh  from  bronchial  effusion  is  believed  to  have  been  caused  by  chloral 
^H  In  the  second  group  of  cases,  eruptions  of  the  akin  are  the  chief  manifesta- 
^tions  of  the  toxaemia.  In  the  mildest  of  these  tlierc  is  no  distinct  rash,  only 
the  occasional  appearance  of  transient  red  blotches  on  the  face  or  neck.  But 
a  very  extraordinary  tendency  exista  towards  the  production  of  a  rash  or  dis- 
coloration at  the  slightest  cause,  so  that  drinking  a  glass  of  wine  yriU  produce 
an  intense,  even  livid,  erythematous  redness  of  the  face.  In  other  instances 
there  is  marked  erythema  (Schule,  AUgem.  ZeiUchr,  flir  Fts^chuitrie,  xxviii.), 
occurring  first  in  spots  upon  the  face,  but  extending  downwards  to  the  trunk, 
becoming  more  and  more  genenU,  and  showing  a  marked  tendency  to  follow 
the  nerve-trunks.  This  erythema  is  seemingly  due  to  vaso-motor  weakness, 
and  consequently  is  allied  to  other  more  urgent  symptoms  seen  in  chloral 
toxiemia*  Sometimes  it  invades  the  raucous  membranes,  which  become 
-ted,  swollen,  and  oedematous ;  and  if  the  glonds  are  involved,  as  in  a  case 
'If!ported  by  Dr*  Chupnian  (^Lancet^  1871),  the  result  may  be  serious.  A 
deeper  implication  of  the  vaso-motor  and  cardiac  nerrons  system  was  proba 
Wy  the  caase  of  the  generikl  oedema,  profound  weakness,  and  failure  of  heart- 
tion  in  the  cuse  recorded  by  Pr*»f.  N.  R.  Smith  (loc.  cit.).  Prof  Smith 
calls  attention  to  des<piamation  of  the  cuticle  and  ulcerations  about  the 
Datla  as  being  present  in  these  cases. 

In  the  third  group  of  cases,  peteehise,  ecchymoBes,  ulcerations,  and  even 

high  fever  and  other  pyajmic  symptoms,  are  asserted  to  have  been  pro*dueed 

by  the  continuous  use  of  chlond.     It  seems  to  me,  however,  very  doubtful 

whether  the  drug  really  was  the  cause  of  the  symptoms  which  have  been 

rded  by  Crichton  Brown,  by  Moukton,  and  by  Kirn. 

habitual  use  of  chloral  as  a  narcotic  has  been  indulged  in,  it  is 

,  to  a  considerable  extent,  and  Br,  Oeo,  F,  Elliott  reports  (Ijancei^ 

1^73,  1.  754)  a  case  in  which  "delirium  tremens"  followed  the  withdrawal 

»f  the  accustomed  draughts. 

Administration.— ^Sufficient  has  been  said  as  to  the  dose  of  chloral.     It 

best  given  diluted  with  a  weak  syrup. 


Metachloclal  is  prepared  by  acting  on  chloral  hydrate  with  sulphuric 
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acid.  The  hard  white  substance  which  forms  after  a  few  days  is  washed  with 
water  and  dried  by  means  of  chloride  of  calcium ;  then  mixed  ¥rith  gum  it  is 
formed  into  crayons  which  are  coated  with  paraffine  for  external  use.  It  is 
said  to  be  less  irritating  than  chloral  (^Lancet,  i.,  1874). 

Chloral  Camphor.  Equal  parts  of  chloral  and  camphor  rubbed 
together  produce  a  clear  liquid.  Dr.  Lenox  Browne  claims  that  this  *'  when 
painted  over  the  painful  parts  and  allowed  to  dry''  gives  the  greatest  relief 
in  neuralgia^  and  that  in  toothache  it  is  equally  efficacious.  It  occasions 
tingling  of  the  skin,  but  never  blisters,  and  has  been  commended  in  pr^ 
ritus,  A  drachm  of  it  swallowed  by  mistake  produced  very  severe  pros- 
tration, feebleness  of  the  pulse,  vomiting,  fifteen  "  coffee-ground'*  stools,  and 
prolonged  narcotism,  with  brief  semi  delirious  periods,  lasting  four  days 
{Am,  Joum,  Med.  Set.,  Ixxix.  90).  Dr.  D.  B.  Simmons,  who  reports  the 
case,  has  since  found  the  chloral  camphor,  in  doses  of  ten  to  twenty  drop*, 
to  be  very  powerful  as  a  sedative  narcotic  in  mania,  etc. 

Butyl-Chloral  Hydrate.  The  substance  brought  forward  as  a  remedy 
by  Oscar  Liebreich  under  the  name  of  crofon-chloral  hydrate  is  formed  by 
the  action  of  chlorine  gas  upon  aldehyde.  It  crystnllizo8  in  pniall  <rlitrerin<; 
tables,'*'  and  is  soluble  with  difficulty  in  water.  It  is  now  stated  to  be  really 
butyUchloral,  and  that  when  brought  in  contact  with  an  alkali  in  solution 
it  breaks  up  into  chloride  and  formiate  of  sodium,  and  bichlorallylene. 
According  to  Liebreich  (^British  Med.  Journ.,  Dec.  20,  1873,  Feb.  1876), 
a  drachm  of  this  substance,  dissolved  in  water,  and  introduced  into  the 
stomach,  produces  in  the  course  of  from  fifteen  to  twenty  minutes  a  deep 
sleep,  accompanied  by  anaesthesia  of  the  head.  Whilst  the  eyeball  has  lost 
its  irritability,  and  the  trigeminus  nerve  shows  no  reaction  whatever  on  being 
irritated,  the  tone  of  the  muscles  remains  unaltered.  The  effect  upon  the 
pulse  and  respiration  is  also  stated  to  be  much  less  than  that  produced  by 
equivalent  doses  of  chloral  hydrate.  Mr.  Liebreich  declares  that  the  symptoms 
afler  large  doses  are  deep  sleep,  trigeminal  anaesthesia,  and  death  by  arrest 
of  respiration.  The  circulation,  he  affirms,  is  kept  up  with  great  tenacity, 
and,  even  if  cardiac  action,  as  well  as  respiration,  has  ceased,  artificial  respi- 
ration is  able  to  restore  the  action  of  the  heart  immediately,  and  the  life  of 
the  animal  may  thus  be  saved.  Immense  doses  of  croton-chloral  pnKJ'iced 
cardiac  paralysis.  According  to  the  author  just  quoted,  the  value  of  the  drug 
is  in  its  power  of  lessening  sensibility  before  producing  narcosis.  These  as- 
sertions of  Liebreich  are  not  borne  out  by  the  seemingly  much  more  elaborate 
researches  of  J.  V.  Mering  (^Arch.  Experim.  PalhoL  Pharm.,  Feb.  1875). 

*  For  a  detailed  aoooant  of  phjiical  and  chemical  characters,  flee  a  paper  hj  E. 
Gchering,  Neuet  Jiepertor,  /Ur  Phai-m.,  Bd.  xxi.  Heft  5,  1872,  which  I  have  ahMtraotiHl 
into  Jftw  JitmedieB,  vol.  it. 
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fiefoaod  that  the  sensibility  of  the  cornea  was  not  abolished  until  the  respi- 
titioo  tas  reduced  to  one-half  its  normal  rate.  In  dogs,  cats,  und  mbbits, 
the  blood-pressuro  was  reduced  temporarily  by  small  doses,  permanently  by 
Ui^iiTonea.  Intraveaous  iujectioas  of  sufficient  quantity  and  concentration 
were  followed  by  imni«3diate  arrest  of  the  licurt.  A^ltogether,  the  symptoms 
catued  by  croton-chloral  seemed  exactly  puralliil  with  thoa^  induced  by  chloral 
byiirite.  H.  Windel  Siihmldt  (^  Cent  rail.  Cklturgle^  1877,  p.  210)  also  found 
Biwosw  to  precede  the  ooBOstheaia  of  the  head.  E>  KuIk  has  found  ihat 
batykWoml  i^  eliminated  as  urobutylehloralic  acid,  a  substance  analogous 
to  tinu'liluraUc  at-id  (^Ai'ch.  /.  f/ri^'tmmte  PkysufL^  zxTiii.  534). 

CrotoQ-chloral  has  been  highly  praised  by  Liebreicli  for  its  powers  of  rfr» 

Mng  neuralgias  and  other  pauiful  aifections  of  the  trigeminus.     lie  states 

that  it  will  afford  relief  even  in  severe  iic  douhureux^  but  is,  unfortunately, 

oiiljf  palliative.     Ilia  statements  have  been  confirmed  by  Drs,  J.  W,  Legg 

(i^tHiW,  1873),  Benson  Baker  {BritUh  Med.  Joiim,,  Oct.  1873),  J.  B. 

^eo  {Lancet^  Jan,  1874),  Sidney  Ringer  {Bnikh  Med,  Joum,,  1874),  and 

F*  B.  Lee  (7/>iV/,).     In  a  Biniile  very  severe  ca^^e  of  centric  tic  under  my  own 

aro,  ten  grains  of  the  drug  have  given  very  decided  temporary  relief,  and 

impelled  sleep.     It  is  uiually  administered  in  doses  of  from  five  to  twenty 

P^m,  io  syrup.     The  ^fest  plan  is  to  pive  five  grains  every  half-hour 

^M  thirty  grains  have  been  taken  or  relief  afforded.     Liebreich  uses  it 

■^rdiug  to  the  following  formula:  butyl-chloral  hydrate,  5  to  10  parts; 

Ivo^^fie,  20  parts;  diaitilled  water,  130  parta.     Dose,  half  an  ounce,  fo! 

*'*ed  in  five  minutes  by  a  second,  ten  minutes  later  by  a  third  unless  relief 

-» afforded. 


ft: 


AMYL  UITEIg-NITEITE  OF  AMTL.    U.S. 

Tliis  nQn-offieioal  drug  was  dif<eovered   by  the   Fn'uch   chomiHt   Balard 

f^ntjin  d^  Chimk  et  de  Phi/$,^  xii.)  in  1814,  and  tho  att-ention  of  physi- 

■^8t«  was  called  to  it  in  lS5tj  by  Outhrle ;  but  it  was  not  until  1865  that 

•  Hichardfton,  of  London,  introduced  it  to  the  notice  of  the  proftiasion. 

'"ce  thjit  time  it  ha^  been  a  good  deal   u^'d,  but  has  not  been  made 

^<5inal     It  is  a  yellowish,  oily,  very  volatile  liquid,  of  a  very  penetrating, 

P^'rssistent,  fruity  odor.     It  is  prepan.-d  by  the  action  of  nitric  acid  on  amylio 

"**jiiol,  or,  a8  it  is  commonly  called,  futtel  oiL 

Physiological  Action. — Nitrite  of  amyl  can  be  absorbed  by  any  surface 
'^^^'^^pt  the  skin,  but,  on  account  of  its  volatility,  has  hitherto  been  used  in 
^*t  chiefly  by  inhalation.  Owing  to  the  physical  property  just  alluded  to, 
***  *utioQ  is  extraordinarily  quick  and  very  transient,  it  being  absorbed  and 
eliminated  with  great  rapidity. 
The  Qiost  prominent  symptoms  induced  when  it  is  inhaled  by  a  man  in 
'^^tiite  quantities,  are  a  sense  of  great  fulucns  and  distention  of  the  head, 
'^U^ting  at  last  to  severe  pain,  and  accompanied  by  intense  flushing  of  the 
deep,  labored  respiration,  and  an  exceedingly  rapid,  violent  action  of 
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the  heart.  The  suooessioii  of  these  phenomena  is  so  rapid  that  often  thej 
seem  to  be  simultaneous ;  but  it  is  sdd  that  the  cardiac  disturbance  is  some- 
times very  distinctly  manifest  before  the  other  symptoms.  It  has  been 
noticed  by  Peck  and  confirmed  by  Ladendorf  that  objects  look  yellow  to 
a  person  fully  under  the  influence  of  the  drug.  After  poisonous  doses  the 
symptoms  have  been  great  pallor,  dilutation  of  pupils,  excessive  muscular 
rcluxation,  slow,  scarcely  perceptible  pulse,  irregular  respiration  ( J.m.  Joum, 
Fharrn,,  1881,  137). 

In  the  lower  animals  the  first  stage  of  the  action  is  like  that  just  described 
in  man.  Afler  this  the  breathing  becomes  violently  hurried  and  panting, 
progressive  muscular  weakness  and  diminution  of  reflex  activity  ensue,  and 
finally  death  from  failure  of  respiration, — sensation  and  consciousness  being 
preserved  almost  to  the  last. 

A  very  peculiar  symptom  is  that  a  long  time  before  death  the  arterial 
blood  becomes  of  almost  the  same  color  as  the  venous  blood.  Convulsions 
are  sometimes  present ;  but  in  my  experience  more  often  the  animal  is  ex- 
ceedingly quiet  throughout  the  poisoning. 

Elaborate  experimental  studies  of  the  action  of  the  nitrite  of  amyl  upon 
the  circulation  in  animals  have  been  made  by  Dr.  T.  Lauder-Brunton 
(Journal  of  Anatomy  and  Physiology^  vol.  v., — Berichte  der  Math.-Phyt. 
Clone  d.  k.  sacha,  Gesellscha/t  Wtssensch.,  1869),  by  myself  (American 
Journal  of  the  Medical  Sciences,  July,  1871),  and  by  Dr.  Amez-Droi 
(Archives  lie  Physiologic  Nomiale  et  Pathologiquc,  Sept  1873,  p.  467). 
The  results  are  so  uniform  and  in  such  accord  that  they  must  be  accepted 
as  proven  facts. 

Circulation. — It  has  been  found  by  all  three  observers  just  mentioned 
that,  although  the  pulse  is  very  much  increased  in  frequency  sometimes  from 
the  very  beginning,  the  arterial  pressure  is  diminished,  and  finally  is  reduced 
almost  to  zero,  and  that  the  fall  of  pressure  occurs  equally  afler  section  of 
the  vagi  as  at  other  times.  As  the  number  of  heart-beats  in  the  uninjured 
animal  is  increased  rather  than  diminished,  whilst  the  strength  of  the  indi- 
vidual beat  is  not  perceptibly  lessened,  it  is  evident  that,  at  least  in  the  early 
stages  of  the  poisoning,  the  diminution  of  arterial  tension  is  not  cardiac  in 
origin,  but  must  be  due  to  dilatation  of  the  capillaries.  This  conclusion  is 
confirmed  by  an  experiment  of  Brunton,  who  found  that  if  the  descending 
aorta  was  tied  high  up,  no  perceptible  fall  of  pressure  was  produced  by 
the  inhalation  of  the  amyl  salt  until  very  late  in  the  poisoning,  when  the 
heart  itself  was  acted  upon  by  the  drug ;  also  by  the  fact  noted  by  Dr.  Amez- 
Droz  and  by  Gaspy  (Virchow*s  Archiv,  Ixxv.  310),  that  the  vessels  of  the 
rabbit's  ear  and  of  the  frog's  web  can  be  seen  to  dilate  when  the  salt  is 
iiilialcd.'*'     That  dilatation  of  the  vessels  takes  place  in  man  as  well  as  in 

*  A  noteworthy  fact  aflserted  by  Amox-Droz  is  that  after  a  long  period  of  dilatittion 
the  Teasels  contract  again,  whether  the  inhalation  be  continued  or  not.    I  think  the  ex- 
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I       fill 


ic  lower  animals^  is  shown  bj  the  flusliing  of  the  face,  oa  well  as  Ity  the 
ittlliLrgtitDent  of  the  relitml  vessels,  noted  hj  Dr  Chus.  Aldritlge  (  West  Riding 
fUmUic  Reports,  voL  L  p.  187). 

Ao  interesting  question  which  here  ariseB  ia^  whether  the  dilatation  k 

DtriCj  due  to  an  action  on  the  vaso-niotor  nerve-ceotrefl,  or  peripheric,  due 

a  direct  action  upon  the  muscular  coat  of  the  arterioles.    I  helicve  it  must 

be  peripheral,  and  not  centric,  in  ita  origin,  at  nee  both  in  my  own  experiments 

and  in  those  of  B  run  ton  it  occurred  at\er  the  arterioles  had  been  separated 

from  tlie  vnso-motor  centres  hy  division  of  the  cord»     This  fact  appe^irs  to 

prove  that  the  fall  of  arterial  pressure  is  due  to  a  direct  paralysing  actiuii  of 

le  dru^r  upon  the  ooat«  of  the  arterioles^ — a  conclusion  confirmed  by  our 

iowledge  of  the  local  action  of  the  nitrite  upon  muscular  tissue. 

Bemheim,  however,  asserts  that  this  cannot  he  so,  and  that  the  dilatation 

iu^  be  solely  due  to  an  action  upon  the  vaso-motor  centres,  because  he  found 

t  galvaniuitiou  of  the  cervical  sympathetic  still  caused  contractions  in  the 

Is  of  the  ear  of  a  rabbit  to  whicli  nitrite  of  atnyl  had  been  given.     As 

jiointed  out  hy  Pick  {CentraMaU  MtiL  Wai^em.,  No.  55, 1873),  Beniheim's 

experiment  does  not  warrant  his  conclusioo.     It  only  shows  that  the  muscle- 

fibres  in  the  walls  of  the  vessels  ure  not  so  completely  paralyzed  a^  to  be 

unable  to  respond  to  very  powerful  stimuli.     Dr.  W.  Filehue  {PjiUgerji 

Archiv^  p.  47Bf  Bd.  ix.)  dissents  from  the  view  here  taken  ;  but  it  seems  to 

me  that  the  fall  of  arterial  pressure  after  paralysis  by  section  of  the  vaao- 

motor  nerves  absolutely  proves  that  the  drug  acta  locally  upon  the  arterial 

eoaia.     It  is,  however,  very  probable  from  the  genenil  sedative  effect  of  the 

drug  upon  the  motor  centres  that  it  acts  also  upon  the  vaso-motor  centres ; 

and  when  the  local  flushings  caused  by  small  duses  of  the  poison  are  borne 

in  mind,  this  probability  is  greatly  enhanced*     Filehne  affirms  that  when  to 

animals,  whose  lungs  were  exposed,  inhalations  of  the  nitrite  were  given, 

the  change  of  oolor  was  not  nearly  so  great  as  in  the  eara^  and  that  if  the 

iyrapathetie  had  been  destroyed  in  the  neck  in  a  rabbit,  and  the  nitrite  of 

amyl  exhihit^'d,  the  vessels  on  the  unwounded  side  actually  became  larger 

than  those  of  the  opposite  ear*     The  answer  to  these  results  is,  that  opening 

the  chest  must  derange  most  profoundly  the  pneumonio  circulation,  and  that 

all  observations  upon  the  compamtivc  size  of  vessels  are  very  apt  to  be  mere 

guesswork  when  the  change  is  slight.     Moreover,  in  Schuller's  experiments 

^Berlin.  Klin,  Wochensckr.^  No,  25, 1874),  after  destruction  of  the  cervical 

mpathetic  in  a  rabbit,  inhalations  of  the  nitrite  produced  still  further 

dtlatattoQ  of  vessels  of  the  ear.     In  conclusion,  it  seems  to  mo  established 


pliinntifii]  of  this  in  ^itnplj  that,  owinj^  tu  the  vo?titiUty  of  the  nUrit*,  it  mmn  iill  c!«cnpe« 
frotD  the  dufsil  of  tint  on  whioh  it  is  pla<!cdi  for  inh  ilation  ;  an  explnnntion  strongly  oon- 
firmcd  bj  m  rtatcmcnt  of  Dr.  Atnei-DruSf  tbal  in  theie  oasei  a  now  inbaltttioD  wh»  (ullowi'tl 
bj  flUittatlon  ft»  belore.  AtneK-Dmn  wjre  unly  the  KrlisHulee  liiUto,  bui  U^uipy  iWuJ  liiu.! 
boib  artcriolM  tad  veini  were  ikCTectid. 
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that  nitrite  of  amjl  docs  act  locally  on  the  coats  of  the  arterioles,  althongh 
it  may  at  the  same  time  influence  the  vaso-motor  centres. 

In  man  the  pulse-rate  is  enormously  increased  by  nitrite  of  amyl.  In 
animals  the  amount  of  the  increase  varies,  but  in  the  higher  groups  the  rule 
appears  to  be  increase  of  the  pulse-rate,  which  is  especially  decided  in  the 
dog.  Filehne  (^PflUger's  Archiv^  Bd.  ix.  p.  490)  has  by  a  single  very  inge- 
nious experiment  seemingly  proved  that  the  acceleration  is  due  to  a  depressing 
influence  upon  the  inhibitory  centres.  He  divided  the  par  vagum  in  a  rabbit, 
employed  an  electric  current  to  the  severed  nerves  of  sufficient  strength  to 
bring  the  pulse-rate  to  normal,  and  found  that  the  amyl  salt  was  powerless 
to  afiect  the  rapidity  of  the  cardiac  action.  Certain  experiments  performed 
by  Mayer  and  Friedrich  (^Arch,  Exp.  u.  Path.  Phami.,  v.  63)  confirm  that  of 
Filehne.  It  is  known  that  sudden  asphyxia  slows  the  pulse  by  exciting  the 
inhibitory  centre.  Mayer  and  Friedrich  found  that  this  action  is  prevented 
by  the  inhalation  of  the  amyl  salt.  Then,  again,  they  found  that  when  by 
compression  of  the  arteries  the  blood  was  prevented  from  going  to  the  head, 
the  nitrite  did  not  increase  the  rapidity  of  the  pulse,  and  also  determined 
that  the  reflex  inhibitory  slowing  of  the  heart  by  irritation  of  a  sensitive 
nerve  is  prevented  by  nitrite  of  amyl.  Further,  in  dogs  with  a  powerful 
cardiac  inhibitory  apparatus  the  primary  influence  of  the  nitrite  is  more 
marked  than  it  is  in  rabbits,  whose  pneumogastrics  are  very  feeble.  The 
sudden,  thumping  action  of  the  heart  so  prominent  in  man  when  the  nitrite 
is  inhaled  is  therefore  probably,  at  least  in  part,  due  to  depression  of  the 
inhibitory  apparatus.  There  is,  however,  as  pointed  out  by  Dr.  Reichert 
(iV.  Y.  Med.  Journ.,  July,  1881),  much  reason  for  believing  that  in  small 
doses  the  nitrite  acts  primarily  as  a  stimulant  to  the  heart.  Lauder  Brunton 
long  ago  discovered  that  if  the  aorta  be  compressed  so  as  to  eliminate  in 
great  part  the  influence  of  the  vaso-motor  system,  the  nitrite  causes  rise  in 
the  arterial  pressure ;  and  it  is  perfectly  possible  for  an  excessive  heart-ac- 
tion to  be  more  than  neutralized,  so  far  as  the  arterial  pressure  is  concerned, 
by  a  vaso-motor  depression,  so  that  the  immediate  fall  of  pressure  caused 
in  the  normal  animal  by  the  nitrite  is  not  proof  that  the  heart  may  not  be 
stimulated.  The  question  could  be  readily  settled  experimentally  by  study- 
ing the  action  of  the  drug  in  minute  quantities  upon  the  cut-out  fn»g's 
heart;  at  present  the  physiological  evidence  only  justifies  the  belief  that  it 
is  probable  that  nitrite  of  amyl  in  small  amount  primarily  stimulates  the 
heart.  It  is  very  certain  that  finally,  if  the  dose  be  large  enou«;h,  the  heart- 
muscle  is  depressed,  and  it  may  be  paralyzed,  by  a  direct  action  of  the  nitrite. 

Nervom  System, — I  have  found  (loc,  cU.)y  as  the  result  of  numerous 
experiments  made  in  the  ordinary  methods,  that  the  diminution  of  reflex 
activity  and  of  voluntary  motion  which  undoubtedly  occurs  in  toxaemia  from 
the  agent  now  under  consideration  is  chiefly  spinal  in  its  origin  ;  since  afler 
death  the  nerves  and  muscles  preserve,  though  in  an  impaired  condition, 
their  functional  power.     On  the  motor  centres  of  the  cord  the  nitrite  acts 


jyEPRESSO-MOTORS,  361 


1^ 

^^m  as  a  direct  and  powerful  deprcasant,  at  the  same  it  me  that  it  exctls  a  similar 
^^H  but  much  le^  pronounced  uctiou  on  the  nerves  and  miii^eles,  decreasing^  but 
^^B  aot  jeatruytng,  their  functional  life.  The  diniitiution  of  reflex  activity  is 
^^B  aever  preeedtd  bj  a  stage  of  functional  excitement.  In  s^ome  aoimols  con- 
^^m  Tult^om  do  oocur,  eepeciallj  when  the  drug  is  administered  by  inhulutioo ; 
^V  but  they  are  in  all  probability  cerebral  not  spinal,  and  due  to  the  o^pbyx- 
^B  mlin^  influence  of  the  poison.  Over  the  sensory  nerves  and  centres  nitrite 
^Hol^  amjl  hsis  but  littJe  power*  They  are  among  the  last  portions  of  the  body 
^^  to  be  alTccCed,  sensation  being  intact  until  uear  death,  so  that  the  drug  is  in 
no  sense  an  &D£B^thetic.  Mayer  and  Friedrieh  atisert  that  at  first  nitrite  of 
AJXiyl  increaseia  the  rapidity  and  depth  of  the  respiration  by  stimulatiDg  the 
nooplratory  centres.  Whether  tbt^  be  or  be  not  correct^  it  m  certain  that 
i&C^^r  the  respiratory  centres  are  greatly  depressed,  the  breathing  becoming 
l>Ot.li.  slow  and  shallow,  and  death  EuaJIy  occurring  from  paralytic  asphyx.ia» 

Crruhe,— Elimimitiou. — Dr.  F.  A,  IloB'mann  found  {Rtichtrt'*  ArchWy 
1ST2»  p.  747)  that  in  the  rabbit  a  hypodermic  injection  of  0,1  II  to  0,113 
J^^'^ammc  of  the  dru^  is  enough  to  cause  diabetes.  If  twice  this  amount  of 
€»l^e  iimyl  salt  is  used^  the  «n^ar  becomes  very  abundant  in  the  urine^  and 
OC»iit4Dues  to  be  present  for  fmm  twelve  to  thirty  hours.  ConsentaneouBly 
'^itH  the  elimination  of  ssugar  there  is  a  great  increiuse  in  the  amount  of  the 
i-arioe.  In  a  patient  under  luy  care^  to  whom  the  salt  was  given  very  freely, 
a.t,  no  time  could  sugar  be  detected  in  the  urine:  so  that  glycosuria  is  prob- 
».l>ly  induced  only  by  toxic  doses.  The  nitrite  is  probably  oxidized  in  the 
^yst-cm^  at  least  in  part,  as  F.  Kohrmann  (Zei'tsch.  /.  Phi/siolog.  Chcmiti^  v, 
23^tI}  hi»s  found  that  when  nitrite  of  potua^ium  is  administered  to  the  lower 
^^PL Q  i  VDuls  the  nhtate  appears  in  the  uriue. 
^B  Jl^al  Action. — Nitrite  of  amyl  ciiuses  a  progreasiye  loss  of  functional 
^^Xx>^^«rer  in  every  highly-organized  tissue  with  which  it  comes  in  contact, 
[  ^^^einp^e-centrus,  peripheral  nerves,  muscles  of  organic  and  voluntary  life,  all 
^^^^oouinb  to  it  alike.  If  the  contact  be  not  continued  too  long,  the  tissue 
^^^^^y  recover  even  after  a  total  suppression  of  its  function, — a  proof  that 
^ae  poison  exerts  no  destructive  cheniical  or  devitalizing  influence  ujton  the 
**^sue3^  such  as  that  of  Bulphuric  acid  or  veratria. 

I^'cnij^fature, — Nitrite  of  amyl,  in  whatever  w^ay  exhibited,  if  given  in 
Sttffieitjnt  amount,  reduces  most  remarkably  animal   temp  rat  ure,     I  have 
*^^^  S4  pigeon  perfectly  conscious,  ukhough  its  temperature  had  been  brought 
^"^Tt  by  this  agent  some  13°  F.     This  influence  Is  as  marked  in  fever  us  in 
^^  «i^ruial  cuudition  of  the  animal,  and  is  independent  of  the  nerve-oentrea, 
''^^'^^^t-riug  after  section  of  the  cord,  and  even  after  death  in  those  cases  in 
tixoln  pij^t-mortem  rbe  or  continuance  of  high  temperature  normally  takes 
F*SM2^^    I  have  also  experimentally  determined  that  it  is  associated  with 
*^^i*iiBhed  excretion  of  carbonic  acid.     It  must  therefore  bo  duo  to  a  direct 


-^^^%  or  cheek  of  tissue-changes  or  oxidation  within,  or  without,  the  blood, 
mouth  temperature  in  man  is  certainly  sometimes  elevated  by  the  inha- 
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latioD  of  the  nitrite  of  amyl,  but  the  rise  is  a  yery  temporary  one.  W.  A. 
Manassein  and  N.  Sassezki  (*Si/.  Fetersb,  Med.  Wochentch.,  1879,  iv.  392) 
found,  in  a  number  of  studies  upon  normal  and  fevered  men,  that  whilst  the 
peripheral  temperature  was  at  first  increased  the  rectol  temperature  was 
always  reduced,  and  after  a  time  even  the  surface  of  the  body  grew  cooler. 
The  maximum  reduction  was  reached  in  one  to  one  and  a  half  hours,  and 
in  a  case  of  fcvcr  amounted  to  3^  C. 

The  vapors  of  the  nitrite  have  a  very  marked  influence  over  oxidation 
outside  of  the  body,  as  is  shown  by  many  facts,  of  which  it  is  only  necessary 
here  to  cite  the  extinguishment  of  glowing  phosphorus  by  a  few  drops  of 
the  amyl  salt  diffused  through  the  jar.  It  cannot  be  doubted  that  within 
the  economy  the  same  thing  occurs.  If,  however,  the  arrest  of  oxidaticm 
was  complete,  instant  death  from  suffocation  would  result.  The  true 
explanation  of  the  symptoms  evidently  lies  in  diminution,  not  destruction, 
of  oxidation. 

When  an  animal  inhales  the  nitrite  of  amyl,  the  arterial  and  venous  blood 
Boon  become  of  a  nearly  uniform  hue,  which  resembles  somewhat  that  of 
normal  venous  blood,  but  is  quite  distinct  from  it,  having  a  chocolate  tint 
Moreover,  this  chocolate-colored  blood  does  not  assume  the  arterial  hue  when 
shaken  with  the  air.  Dr.  Arthur  Gamgee  (PhUos.  Trans. ,  1868,  p.  589) 
discovered  that  as  the  chocolate  color  is  assumed  by  the  blood  the  two  spec- 
trum bands  of  the  haemoglobin  disappear  and  are  replaced  by  new  bands 
nearly,  but  not  exactly,  in  the  place  of  those  of  acid  hasmatin.  If  ammonia 
be  added  to  the  chocolate  blood,  the  color  changes  back  to  a  blood-red  again, 
and  simultaneously  the  spectrum-lines  regain  their  normal  position.  If  a 
reducing  agent,  such  as  sulphide  of  ammonium,  be  added  to  the  chocolate 
blood,  it  is  able  to  deoxidize  the  oxyhsemoglobin,  but,  before  doing  so,  evi- 
dently removes  it  from  union  with  the  nitrite,  since  the  new  bands  disappear 
and  those  of  oxyhsemoglobin  reappear  in  the  spectrum  before  the  lines  of 
the  reduced  haemoglobin  manifest  themselves.  Dr.  Gamgee  also  found  that 
the  nitrite  of  amyl  blood  had  lost  its  power  of  absorbing  oxygen,  or  of 
yielding  oxygon  to  the  air-pump;  and  that  carbonic  oxide  gas  added  to  the 
blood  did  not  expel  oxygen  from  it.  Having  thus  determined  that  a  new 
compound  is  formed  in  the  blood  by  the  nitrite,  Dr.  Gamgee  finally  suc- 
ceeded in  obtaining  it  in  a  crystalline  form.  As  he  always  upon  analysis 
found  the  nitrite  in  this  compound,  he  considered  it  to  be  a  nitrite-oxy hae- 
moglobin. Recent  researches  have,  however,  shown  that  the  spectnim  of 
this  new  compound  is  identical  with  that  of  Met1i«mogJohin  of  Iloppe- 
Seyler  {Ztitsch.  f,  Physiol.  Chem.j  Bd.  ii.,  Bd.  iii.  54),  so  that  the  identity 
of  the  two  substances  is  very  probable. 

These  facts  do  not  seem  to  me  to  prove  that  nitrite  of  amyl  entering  into 
the  blood-vessels  at  once  paralyzes  the  haemoglobin  of  the  blood- corpuscle 
and  checks  all  oxidation.  As  already  stated,  the  experiments  of  Dr.  Gamgee 
showed  oonclttsively  that  this  new  compound  yields  up  its  oxygen  to  reducing 
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Furtber,  the  doctor  found  that  when  the  nitrite  blood  was  brought 
Into  cunUict  with  prepared  j^uaiMciiiii-psipor  it  still  ozonized  it,  though  out 
80  active]?  as  nomiat.     It  b  evidt'iit  that  the  blood-corpusetoj^  retiiin  to  a 
grealvt  or  Itss  degree  their  power  of  yielding  up  ozone  to  bodies  desiring  it^ 
nd  lire  capable  of  exerting  at  least  thin  portion  of  their  respirutory  func- 
iott:  fun bt-r,  when  t\m  ozone  is  given  op  nnd  the.oxyhieuioglobin  eliunged 
into  ba'taog1obin,so  far  as,  our  present  knowledge  goes^  the  bscmoglobin  must 
mure  oxygen  before  it  can  reunite  with  the  nitrite.     Evidently,  then, 
j>u*»n  of  oxygen  must  take  place;  evidently  the  blood- eorpu.scles  must 
iperfurui  iheir  respiratory  function;  but  evidently  also  they  are  greatly  crippled 
tnd  iiu  paired  in  the  riipidity  and  ease  of  iti*  per  form  a  nee.     Hiumic  respira- 
liou  la^  in  other  words,  greatly  int^Tfered  with,  but  not  abolished. 

The  ueciird  of  the  results  of  this  eheraical  investigation  with  those  arrived 
at  by  a  purely  jihytiiological  study  of  the  drug  is  very  striking  and  very  beau- 
tifuli  both  leachiug  the  same  thingj — lessened,  but  not  absolutely  arrested 
oxidiitioQ. 

Having  ascertained  the  existence  of  diminished  oxidation  in  poisoning  by 
nitrite  ot  aniyl,  the  temptation  is  very  strong  to  attribute  all  the  symptoms 
produe«_'d  by  it  to  this  arrest.  I  do  not,  however,  think  that  tliia  post  hoc 
propter  /<oc  argument  m  justifiable,  for  the  following  reasons:  In  the  first 
fkluce,  the  nitrate  of  potassitim  and  other  nitnites,  according  to  Br.  Gaxngeei 
ict  in  the  same  manner  upon  the  blood,  yet  the  syuiptonis  caused  by  them  are 
very  different  from  those  caused  by  nitrite  of  amyl.  In  the  second  place, 
when  arrest  of  oxidation  ia  caused  by  deprivation  of  oxygen  (see  article  on 
Nitrous  Oxide)  the  symptoms  are  very  diflerent,  the  brain  and  consciousneaa 
being  always  affected  before  the  centres  of  reflex  action,  whereas  under  the 
influence  of  the  nitrite  of  amyl  the  contrary  occurs.  In  ttic  third  place, 
other  substances,  such  as  toxic  doses  of  aloolio!,  check  oxidation,  but  do  not 
cause  the  same  symptoms  as  does  the  drug  under  consideration.  The  obvious 
inference  seems  to  me  to  be  that  nitrite  of  amyl  aet^  directly  upon  the  nenr^* 
centres,  independent  of  its  iuiiueuce  on  the  blood. 

Therapkutics. — ^The  results  of  the  clinical  use  of  nitrite  of  amyl  are 
in  accord  with  what  has  been  said  of  its  physiological  properties.  Its  ad- 
ministration in  anffina  pecioru  appears  to  have  been  first  suggested  to  Dr» 
Brunton  (London  CUntcul  Socirtt/'s  Reports^  vol.  iii. ;  Lancet^  July  27, 1867) 
by  the  sphygmogniphie  tracings  giving  evidence  of  arterial  spasm  in  a  case 
of  that  disorder.  As  the  pathology  of  these  ea.ses  of  heart-pang  is  not  defi- 
nitely made  out,  it  seems  useless  to  wjieeubue  how  the  nitrite  acts  in  many 
GBSee  ;*  but  there  is  now  abundant  evidence  of  its  value  in  relieving  almost 
inBtantly  agony  which  hfis  rt^isted  all  other  treatment.  This  appeam  also 
true  wheihiT  valvular  disease  or  nier*.'ly  functional  diskirder  exists.  In  cases 
of  advanced  fatty  dt^generatiun  or  of  very  great  dilatation  of  the  heart,  I 
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think  its  use  would  be  attended  with  some  danger,  owing  to  its  effect  upon 
the  heart-muscle.  Dr.  Foster  {Brit,  Med,  Journ.^  1874,  i.  77)  has  found 
the  drug  of  great  service  in  a  case  of  cardiac  disease  in  which  there  was 
aortic  insufficiency  with  excessive  hypertrophy  and  severe  frontal  headache. 

Its  physiological  action  would  indicate  that  it  should  be  of  service  in  all 
cases  of  spasm  of  the  capillaries,  of  the  bronchial  tubes,  and  of  the  muscular 
system  generally.  Accordingly,  Dr.  Oskar  Berger  {Allgem,  Medicin,  Central' 
Zeitung^  May,  1871)  and  others  have  used  it  with  very  good  effect  in  migraine 
with  evident  capillary  contraction.  In  asthma  my  own  experience  of  several 
cases  coincides  with  that  of  various  physicians,  that  it  will  often  instantly 
arrest  the  paroxysm,*  especially  in  those  instances  in  which  there  are  no 
secondary  lesions,  such  as  emphysema  and  dilated  heart. 

The  convulsion  of  epilepsy  is,  according  to  the  present  theory,  due  to  a 
vaso-motor  spasm  at  the  base  of  the  brain,  to  correct  which  the  aniyl  salt 
would  seem  to  be  indicated,  as  it  also  is  by  the  mere  existence  of  the  convul- 
sion. In  advanced  stages  of  the  paroxysm  it  must,  however,  be  used  with 
caution,  on  account  of  the  obscuring  of  its  early  effects  by  the  symptoms 
of  the  disease.  In  the  status  epilepticus^  when  there  is  an  almost  indefinite 
repetition  of  the  fits,  the  remedy  may  be  of  great  \iso  in  stopping  them. 
When  there  is  a  notable  interval  in  ordinary  epilepsy  between  the  aura  and 
the  convulsion,  the  latter  can  usually,  if  not  always,  be  entirely  prevented 
(Dr.  S.  Weir  Mitchell,  Phila,  Med.  Times,  vol.  v.  p.  553) :  the  patient  should 
carry  a  small  vial  containing  a  few  drops  of  the  drug,  and  inhale  it  at  once 
whenever  the  aura  is  felt. 

Dr.  Mitchell  also  calls  attention  to  the  value  of  the  nitrite  as  an  aid  m 
diagnosing  those  occasional  cases  of  nervous  disorder  in  which  petit-mal  is 
simulated  by  attacks  really  due  to  passing  congestion  of  the  nerve-centres. 
In  these  cases  nitrite  of  amyl  instead  of  arresting  the  paroxysm  increases 
its  intensity.  Dr.  Wm.  F.  Jenks  has  found  the  nitrite  efficient  in  arresting 
puerperal  convulsions,  but  dangerous  on  account  of  producing  uterine  relaxa- 
tion and  post-partum  hemorrhage,  a  result  to  be  expected  from  the  known 
physiological  action  of  the  drug  {Phila,  Med,  Times,  1872,  vol.  ii.  p.  404). 
In  tetanm  nitrite  of  amyl  would  seem  to  be  indicated  as  a  spinal  sedative, 
and  as  controlling  excessive  tissue-changes  and  consequent  rise  of  tcmpera- 
•ture.  It  has  been  used,  so  far  as  I  know,  in  only  thne  cases  {Lancet,  1 871 ; 
Fhila,  Med,  Times,  vol.  v.),  all  of  which  recovered,  two  with  the  amyl  salt 
alone  and  the  other  with  it  and  chloral.  In  nervous  dysmenorrhaa  the 
remedy  was  first  used  successfully  by  Dr.  Fuckel ;  it  has  been  highly  com- 
mended by  Dr.  Mary  Putnam- Jacobi  {New  York  Med,  Rec,  Jan.  1875) 
and  by  Dr.  P.  Peck  {Deuts,  Arch,  Klin,  Med,,  xvii.  143).  Two  to  six  drops 
should  be  given  when  the  pain  comes  on,  and  repeated  pro  re  nata.     In 

*  For  remarkable  caseti,  gee  Dritith  Medical  Journal,  Sept.  30, 1873 ;  also  ButUr't  Gm- 
pendium,  part  xiii.,  Jan.  1874. 
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rite  of  ftiuyl  haa  been  tried  without,  as  I  can  perceive,  CTeii  a 
good  theoretical  reason,  and  has  not  seemed  to  be  of  service  {London  Med, 
lUc^^  voL  i.).  Dr,  V-  Urban Ucliitsch  has  employed  it  with  various  results 
in  variuus  irregular  cases  of  vago-motor  diaturbauces,  in  intermittent  coryza^ 
lif^raine,  etc.  (  Wiener  Mtd,  Presse^  1877).  I  have  seen  it  used  in  ti  number 
t»f  ciLses  of  itiUmiittent  fcvtr,  with  the  invariable  result  of  puiting  an  end 
the  chill  and  of  not  affeetiuj;  the  hot  stage, 

(Icrea^ed  cardiac  aetiini  produced  by  inhalation  of  the  nitrite  has  led 
ployiuent  us  a  cardiac  stimulant,  and  there  is  now  much  clinical 
rtdenoe  in  favor  of  its  employment  in  cases  of  sudden  heart- failure.  Ic 
bas  even  been  jriven  with  asserted  excellent  results  in  "/a/A^  hearf*  (Osgood, 
Im.  Journ.  Med.  Sci.^  1874,  xx.  58)  and  in  syncope  I'rum  hemorrhage 
(Madden,  London  Practitioner^  xii.,  1874).*  In  cardiac  failure,  during^ 
fcn^tethejsia,  it  has  been  employed  in  a  number  of  cases.  The  peculiar  ra- 
pidity of  its  action  makes  it  espceiaily  valuable  in  emergencies,  and  though 
forther  eiperimentation  is  necessary  before  we  can  understand  its  use  in 
^pjiniestheaia,  clinical  eacperieuce  is  stifheient  to  warrant  Its  cautious  adminis- 
^WrAtiun.  Furiher,  by  direct  experiment  Br.  Keichert  has  found  [iVtilad. 
^mffd.  Tunes,  Mny  21,  188U)  that  wiien  by  the  etliylen  bichloride  the  b!ood- 
^^MMure  and  pulsewave  in  the  dog  have  been  depressed  almost  to  zero  they 
ire  immediately  markedly  increased  by  the  amyl  salt. 

The  physiological  action  of  the  remedy  would  very  strongly  indicate  it  as 
an  antidote  in  ^/rycAniVi-poisoning.  No  ctise  of  its  use  for  this  purpose  in 
miti  hfts  €omc  to  my  knowledge^  but  the  experiments  of  Dr.  St,  Clair  Gray 
^.on  rabbits  (Glasgow  Med.  Journ.^  1871,  p.  188)  yielded  very  favorable 
^fteeults,  although  they  were  not  sufficiently  elaborate  to  decide  the  matter. 
In  two  rabbita  to  each  of  which  ten  drops  of  the  nitrite  and  half  a  gr^iin 
of  strychnia  were  given  together  sufocutaneously^  no  decided  symptoms  what- 
ever were  induced  ;  wliilst  one-quarter  grain  of  the  alkaloid  alone  frequently 
caused  death  in  a  single  convulsion, 

ACMl.visTRATION. — As   already    stated,   the   method  of  administmtiou 

ttsually  employed  hitherto  is  inhalation,  from  one  to  three  or  five  drops 

being  placed  on  a  handkerchief  and  held  near  the  mouth  or  nose,  the  band- 

i       kerchief  being  removed  so  soon  as  a  sense  of  fulness  of  the  head  is  expe- 

^Rkneed.    I  have  given  it  by  the  mouth,  dropped  upon  a  lump  of  sugar  and 

taken  instantly  in  doses  of  two  or  three  drops.     Ther<f  is  not  at  present  suf- 

I       ficient  evidence  to  enable  us  to  decide  as  to  the  maxim  urn  amount  of  the  drug 

^V%hich  it  is  safe  to  give.     In  a  case  of  cholera  ( Lf/ndon  Med.  Record,  Oct, 

^^1873),  Dr.  D.  B.  Smith  exhibited  hy])oderniically  two  drachms  in  the  course 

of  an  hour  and  thtriy-«ix  minutes  without  inducing  ajiy  serious  symptoms, 

and  a  dose  of  a  dessertspuotiful  has  been  recovered  from,  emetics  being  given 


•  CnQiitH  »!iO  Phitnd.  M^'d.  TtmtM,  in;   Ptyehol,  nnd  Med,  Surg,  JourH,t  Feb.  1875; 
e#icf.  Lnnctl,  Ma;,  1875 ;   Mtd,  Time*  and  GaM.,  Bco.  1874;   Brtt.  Med.  JourH,^  1877. 
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{Am.  Joum.  Pharm,,  1881, 137).  Used  with  care,  the  nitrite,  ahhoagh  a 
yery  rapidly- acting  and  powerful  agent,  seems  to  be  safe,  since  I  have  never 
seen  either  in  man  or  in  animals  any  sadden  or  unexpected  action, — any 
influence  out  of  proportion  to  the  amount  given.  It  must  be  borne  in  mind 
that  the  symptoms  generally  increase  in  intensity  for  a  minute  or  two  after 
the  withdrawal  of  the  drug. 

Nitrite  op  Potassium*  has  been  very  carefully  and  intelligently  studied 
by  Dr.  B.  T.  Reichert  {Am,  J.  Med,  Sci„  Ixxx.  180).  Doses  of  six  to  ten 
grains  in  man  sufficed  to  raise  the  pulse  to  110  or  120,  with  flushing  of 
the  face  and  intracranial  throbbing ;  the  symptoms  usually  began  in  twenty 
minutes  and  lasted  several  hours,  and  were  in  no  cases  disagreeably  severe. 
Eructations  of  a  phosphorus-like  taste  were  nearly  always  present.  In  a 
very  elaborate  series  of  experiments  upon  animals,  Dr.  Reichert  found 
that  the  action  of  the  nitrites  of  potassium  and  of  sodium  upon  the  blood-, 
heart-,  and  nerve-centres  are  indistinguishable  from  those  of  the  amyl  salt, 
except  in  being  much  less  rapid  and  more  permanent.  In  cases  of  angina 
pectoris  the  duration  of  the  influence  of  these  nitrites  make.*)  them  especially 
desirable,  and  they  will  probably  in  practice  be  found  superior  to  the  amyl 
salt.  The  dose  may  be  considered  as  from  five  to  ten  grains,  cautiously 
repeated,  if  necessary,  in  one  or  two  hours. 

Nitroglycerine  is  the  most  powerful  of  the  nitrites.  The  symptoms 
which  it  causes  in  man  are  giddiness,  constriction  or  other  abnormal  sensations 
in  the  head  often  amounting  to  severe  headache,  choking  in  the  throat,  some- 
times nausea,  rapid  cardiac  action,  with  lessened  arterial  pressure.  Aft^r 
toxic  doses  there  is  great  failure  of  the  heart's  action.  A  single  drop  of  a 
one  per  cent,  alcoholic  solution  has  produced  insensibility,  and  in  the  case 
of  Mr.  Field,  who  took  two  drops,  loss  of  consciousness  and  of  the  pulse  at 
the  wrist  were  complete  (see  Brit.  Med.  Joutti.,  1880,  i.  406).  Dr.  Lauder 
Rrunton  and  Tait  (St.  BarthoL  IIosp.  Rep.,  xii.  140)  have  found  that  upon 
blood  coloration,  arterial  pressure,  nerve- centres,  and  muscles  the  nitro- 
glycerine acts  very  much  as  does  the  nitrite  of  amyl,  excepting  that  its  in- 
fluence in  reducing  blood- pressure  is  said  to  be  less,  and  its  action  is  much 
more  prolonged.  According  to  Prof.  Korczynski,  the  maximum  eflfect  of  a 
dose  in  man  is  reached  in  from  three  to  fifteen  minutes,  whilst  after-effects 
disappear  in  three-quarters  of  an  hour  (Schmidt's  Jahrb.,  cxciii.  132). 
Within  the  last  few  years  nitroglycerine  has  been  used  quite  largely  in  the 
London  hospitals,  with  asserted  excellent  results,  in  neuralgia  and  in  angina 
pectoris.  The  practice  has  found  imitators  on  both  continents.  The  reports 
are  almost  universally  favorable  in  regard  to  the  action  of  the  drug  in  the 

♦  For  a  paper  on  the  theory  of  the  Action  of  the  nitrite  of  sodium  by  Prof.  Binz,  see 
Arch,  Erperim.  Path,  and  Pharm.,  xiii.  138. 
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menttoncd,  and  in  atthma^  urxmta^  and  puerptral  eclampna^  and 

her  aflffctiuns  in  which  experience  has  shown  that  nkrite  of  amjl  ia  of 

alue.     It  is  kept  in  the  drug-stores  in  one  per  cent,  alcoholic  sohjtion,  the 

of  which  may  be  set  down  as  a  half-drop,  increased  to  two  or  tliree 

dropft  If  necessary.     It  h  mlA  thut  this  Bolution  is  not  exploi^i^^ts  but  that, 

0n1e»  care  be  exercised  in  inanipuluting  it^  heiidache  and  other  nnpleaaant 

mptoms  are  apt  to  be  produced,     Mr,  Mariindalc  haa  shown  that  nitro- 

lyotrine  \a  soluble  in  cacao  buiter,  and  it  has  been  proposed  to  adrainbter 

ill  the  form  of  chocolate  lozenges. 

According  to  the  rcaearulies  of  Dr,  Kichardson  {Brit,  and  For,  Med,* 

hirurg.^  Jul}%  1867)  the  nitnte  of  eth^l  acts  very  similarly  to  the  nitrite 

*ainyl ;  and  it  can  scarcely  be  doubted  that  all  of  the  nitrites  depend  for 

beir  phy^inlogical  activity  upon  the  nitrous  acid  and  have  similar  phyaio- 

ogical  properties. 

Valerianate  of  Amyl  has  been  introduced  to  the  medical  profession 
\j  Dr.  W.  F.  Wade  {BriL  Med.  J(/um.j  i.j  1874),  who  apiicars  to  consider 
Itfi  therapeutic  properties  about  the  same  as  those  of  valerianic  acid.  He 
makes  a  compound  spirit  by  adding  one  part  of  the  valerianate  to  nineteen  of 
alooholf  and  to  each  ounce  half  a  njinim  of  acetate  of  amyl.  Of  this  he  gives 
eight  drops  in  an  ounce  of  water.  The  prcpai-ation  is  no  doubt  an  active 
one,  but  probably  possesses  other  properties  than  those  of  valerianic  acid, 
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LOBILIA,   U.S. 

The  leaves  and  tops  of  the  indigenous  herb  Lobelia  inflata.  The  dried 
plant  has  a  slight  irritating  odor  and  a  taste  at  first  scarcely  perceptiblei  after- 
wards burning,  acrid,  and  attended  with  a  flow  of  saliva.  The  active  prin- 
ciple is  Lobciina^  a  yellowish  liquid  alkaloid,  discovered  by  Pmf.  Procter^  of 
this  city,  LuhcUc  acid,  a  fixed  and  a  volatile  oil,  gum,  chlorophyl,  etc.,  are 
also  present  in  the  drug. 

POYSIOLOOICAL  AcTlOM, — Lobelia  appeara  to  have  the  same  influence 
u^n  the  lower  animals  as  upon  man.  At  least  Prof.  Proct>er  found  a  grain 
of  the  alkaloid  to  produce  in  a  cat  violent  emesis,  with  intense  prostratioa. 
In  man^  the  syinptoma  induced  by  it  when  freely  adtninii*tered  are  nauaeai 
soon  followed  by  violent  vomiting,  accompanied  with  intense  prostration,  aa 
as  shown  by  feeble  pulse,  cold  sweats,  pale  sktn^  and  great  muscular  relaxa- 
ion.  Purging  may  or  may  not  occur.  Numerous  cases  of  fatal  poisoning 
>y  it  have  been  recorded.  The  symptoms  are  those  above  mentionedj  inten- 
sified ;  in  some  cases  vomiting  does  not  occur,  and  it  is  especialiy  under 
these  circumstancea  that  fiital  eflects  have  been  noted.  Burning  In  the 
fauces  and  cesophagus,  epi^j^nstric  distress,  in  addition  to  the  intense  prostra- 
tion, bordering  upon  collapse  and  finally  merging  into  complete  collapse, 
with  ooma,  stupor,  musciilar  tremblings,  and  in  some  cases  convulsions,  pre- 
cede the  fatal  termination. 
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Our  knowledge  of  the  physiological  action  of  lobelia  is  yerj  imperfect; 
what  we  have  is  derived  from  the  researches  of  Dr.  I.  Ott  {Bost,  Med.  and 
Sur^.  Journ.y  1875,  Phila.  Med.  Times,  vi.).  He  found  that  in  the  frog  it 
produced  a  gradual  increasing  palsy,  ending  in  death  from  paralysis  of  in* 
spiration.  Aflcr  death  the  motor  nerves  were  found  insensitive,  although  the 
muscles  were  still  irritable.  He  did  not  determine  whether  the  spinal  cord 
also  suffers,  or  whether  the  paralysis  is  solely  due  to  the  palsy  of  the  motor 
nerve.  In  the  rabbit,  the  symptoms  produced  by  the  alkaloid  were  slowing 
of  the  respiration,  progressive  palsy,  fall  of  the  bodily  temperature,  convul- 
sive seizures,  and  death  from  asphyxia.  The  alteration  of  the  blood-press- 
ure consisted  in  an  immediate  fall,  succeeded  in  some  cases  by  a  very  decided 
rise  of  pressure,  followed  in  turn  by  a  fall.  The  rise  of  pressure  appears  to 
me  to  have  been  produced  not  by  the  direct  action  of  the  poison,  but  by  the 
asphyxia  induced  by  it.  In  large  doses  lobelia  seems  to  paralyze  the  vaso- 
motor centres,  at  least  galvanization  of  a  sensitive  nerve  in  the  poisoned 
animal  failed  to  induce  any  rise  of  pressure.  Such  doses  were  also  shown  to 
have  a  paralytic  action  upon  the  peripheral  vagi. 

Toxicology. — The  symptoms  of  lobelia-poisoning  have  been  sufficiently 
described.  The  treatment  should  consist  in  washing  out  the  stomach  with 
plenteous  draughts  of  a  warm  solution  of  tannic  acid,  in  the  free  exhibition 
of  opium  and  of  alcoholic  and  ammoniacal  stimulants,  and  in  the  use  of  ex* 
temal  stimulation  by  dry  heat,  frictions,  mustard,  eta,  precisely  as  in  poison- 
ing from  veratrum  viride. 

Therapeutics. — Lobelia  has  been  used  as  an  emetic ;  but  its  depressing 
effects  are  so  severe  as  to  forbid  such  employment  of  it.  It  has  also  been 
employed  to  relax  spasm  in  various  affections,  as  in  pertussis,  tetanus,  epi- 
lepsy, chorea,  convulsions,  but  has  been  superseded  by  more  efficient  and 
less  dangerous  remedies.  It  is  often  useful  in  spasmodic  asthma  or  in  acute 
bronchitis  with  bronchial  spasm,  and  appears  to  be  expectorant  as  well  as 
antispasmodic.  An  infusion  (5i  to  Oj)  has  been  strongly  recommended  as 
a  local  application  in  the  eczema  produced  by  the  rhus  toxicodendron,  or 
"  poison-vine."  The  powder  is  very  rarely  used ;  the  dose  as  an  emetic  is 
twenty  to  thirty  grains.  The  dose  of  the  vinegar  (^Acetum  Lobefise — 1  to 
10,  U.  S.)  is  twenty  to  thirty  minims;  of  the  tinctvre  {Tinctura  Lobelia — 
1  to  5,  U.  S.),  as  an  expectorant,  ten  to  twenty  minims, — in  the  paroxysm 
of  asthma,  f5i  to  foii  every  half-hour  until  nausea  is  induced.  The  dose 
of  the  Jluid  extract  (^Extractum  Lobelix  Fluidum^  U.  S.)  is,  as  an  expec- 
torant, one  to  five  minims ;  as  an  emetic,  fifteen  minims. 

OELSEHIUH.   U.S. 
The  root  of  Oelsemium  sempervircns,  the  yellow  or  Carolina  Jessamine, 
a  beautiful  climbing  plant  of  the  Atlantic  Southern  United  States,  distin- 
guished by  ita  large,  axillary,  very  fragrant,  clustered  blossoms  and  peren- 
nial dark -green  leaves.     The  very  light,  fibrous,  dirty-yellowish  root  has  a 
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KUcmh  Uste,  atid  contdins  an  alkaloid^  Oehemla,  in  oombiuation  with 
mCfl^fmituc  Aeid^  both  discovered  by  Prof.  Wormley  {Afner.  Jottrji.  Pharm.f 
B870). 

The  infiueDce  of  gelsemiuiii  upon  man  is  verj  miirketl.     There  ib,  bow- 
ever,  a  wide  nin^^e  of  susceptibility,  soma  individuals  being  profoundly  m^u- 
eoced  bj  a  doHe  which  has  no  perceptible  effect  uprm  aauther  per&<.in.     After 
the  smallest  active  doee  (five  to  fifteen  oiinim»  of  the  fluid  extmet),  tho  only 
nptoin  is  languor;  with  it  may  be  a  little  lowering  of  the  force  and  fre- 
itieocy  of  the  pulae.    When  a  somewhat  larger  amount  is  ingested  to  the  Ian- 
rid  ai.idod  di«zines9,  disturbance  of  vision,  with,  in  some  casej^^a  pain  over  the 
Ringer  and  Murrell  state  that  the  pupil  is  contracted,  but  tbiti  is  prob- 
bly  an  inconstant  result.    Afler  toxic  doses  of  the  poison  the  raaseular  weak- 
is  extreme,  and  in  several  cases  (Bf>3(,  Med,  and  Sur^.  Journ.,  1869, 
p,  185;   1879j  ci.   18)  the  flexors  uf  the  arms  have  been  especially 
lected     The  disturbance  of  vision  is  now  very  marked,  double  vision^  of 
partial,  or  even  complete  blindness  may  exii«t ;  the  pupil  is  widely  diluted 
and  immovable;  the  external  rectus  muscle  is  weakened,  sometimes  suffi* 
ently  t**  produce  a  marked  internal  squint ;  the  eyelid  droops,  and  is  raised 
^With  difficulty  or  falls  in  paralytic  ptosis.      If  the  patient  be  able  to  walk  at 
all)  ihe  gait  is  staggering;  the  jaw  drops,  articulation  fails;  the  general  aen- 
libility  in  niucb  impaired;  the  rcypinitions  sluw  uud  labored;  the  pulse  Iceble 
nd  ibrcody  ;  the  skin  bathed  in  a  cold  sweat ;  the  bodily  temperature  greatly 
towered.     Sonictime^  drowsinees  ia  felt  after  moderate  doaea  of  the  poison, 
"btit  conscinnsness  may  be  preserved  in  the  midst  of  very  severe  gymptoma, 
illhougb  in  all  the  fatal  ciuses  I  have  met  with  it  was  lost  before  death. 
The  drug  act»  very  promptly,  symptoms  usually  commencing  in  about  twenty 
minuter  after  its  ingestion,  and  commencing  to  subside  in  two  or  three  hours. 
Oelsemium  produces  in  the  lower  animals  symptoms  similar  to  those  which 
it  causofl  in  man,  with  the  exception  that  convulsions  are  very  generally  de^ 
Veloped.     They  are  not  always  present,  bat  have  been  observed  in  the  frog^ 
pigeon,  cat,  rabbit,  and  dog.     The  loss  of  voluntary  power  precedes  the  con- 
vulsion, and   in    the  careful  exfierimeuts  of  Ringer  and  Murrell   {Lancet^ 
1876,  i.,  p.  83)  upon  frogs,  it  was  found  that  the  c^jrd  was  rapidly  exhausted 
\>j  repeated  irritations,  so  that  convulsions  could  not  at  once  be  induced. 
?rot   Bartholow  states  that  in  the  rabbit,  cat,  and  pigeon  the  convulsive 
ttoveujcnts  are  backward,  sometimes  amounting  to  complete  somersaults, 
he  close  study  of  the  action  of  gelsemium  is  bedt  made  by  taking  up  the 
arious  systems  in  rotation. 

NfTvout  and  Muscular  Si/»tfm, — The  retention* of  consciousness  until  very 

tie  in  the  poisoning,  both  iu  man  and  the  lower  animals,  shows  that  the 

irug  has  very  little  power  over  the  higher  cerebrum,  al thong fi  the  drowsi- 

Dcas  and  the  fin^l  loss  of  o^usciousness  prove  that  it  ia  not  tritirely  devoid 

'  roeh  influence.     The  two  most  prominent  symptoms  caused  by  the  drug 

^are  the  convulsion  and  the  paralysis.     The  first  (juestion  to  be  determined  is 

24 
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whether  the  conyulsion  is  cerebral,  spinal,  or  peripheraL  That  it  is  not  cere- 
bral is  proven  by  its  occurrence  in  the  pithed  frog  (Ringer  and  MurreU, 
Lancety  1876,  i.,  p.  83),  and  below  the  point  of  section  in  mammals  with 
divided  spinal  cord  (Taylor,  Richm.  and  Louisv,  Med,  Joum.,  1875,  p.  606) ; 
that  it  is  not  peripheral  is  proven  by  its  taking  place  in  the  posterior  ex- 
tremities when  the  lower  aorta  is  tied  before  the  poisoning  (Ringer  and 
Marrell).  The  cause  of  the  convulsions  at  present  remains  inexplicable. 
The  theory  of  diminished  resbtance  (see  p.  248)  can  hardly  be  received,  be- 
cause in  the  careful  experiments  of  Dr.  Ott  (^Phxlad,  Med.  TimeSy  viL,  p. 
289),  a  condition  of  exaggerated  reflex  activity  was  proved  to  precede  the 
convulsive  state.  Ringer  and  Murrell  conceive  that  there  are  present  in  gd- 
semium  two  active  and  antagonistic  substances,  one  a  tetanizant,  the  other  a 
paralyzant ;  but  in  their  own  experiments  and  in  those  of  Dr.  Ott,  gelsemia 
believed  to  be  pure  produced  convulsions.  Nevertheless,  it  is  notable  that 
Ott  found  the  acid  so  much  stronger  in  convulsive  action  than  the  alkaloid, 
as  to  suggest  the  truth  of  Ringer's  and  MurrelFs  supposition. 

The  paralysis  in  poisoning  by  gelsemia  is  evidently  spinal  in  its  origin,  as 
its  development  is  not  affected  by  tying  an  artery  before  poisoning  so  as 
to  protect  a  limb  (Bartholow,  Lond.  Fract.y  v.,  p.  203 ;  Ringer  and  Murrell, 
Lancety  ii.,  1875,  p.  908),  and  as  the  afferent  and  motor  nerves  and  muscles 
preserve  their  functional  activity  until  death  (Ott,  Bartholow,"*"  Ringer,  and 
Murrell).  It  is  a  matter  of  some  importance  in  explaining  the  spinal  actbn 
of  the  drug  to  determine  its  influence  upon  the  different  portions  of  the  cord. 
Dr.  Bartholow  says  that  "  it  acts  also  on  the  sensory  portion  of  the  cord,  pro- 
ducing at  last  complete  anaesthesia ;  but  this  effect  in  warm-blooded  animals 
and  in  man  is  toxic  only,  and  follows  the  paralysis  of  the  motor  functions." 
This  may  be  correct,  but,  so  far  as  I  know,  has  not  been  experimentally  proven. 

Respiration. — Gelsemium  usually  kills  by  a  paralysis  of  respiration. 
According  to  the  researches  of  Burdon-Sanderson  and  of  Ringer  and 
Murrell  (London  Lancet,  i.,  1876,  pp.  490,  560),  immediately  afler  the  in- 
gestion the  extent  of  the  respiration,  but  not  its  rate,  is  increased ;  very 
shortly,  however,  both  rate  and  depth  enter  a  condition  of  progressive  palsy 
ending  in  death.  The  respiratory  changes  are  the  product  of  a  direct  action 
upon  the  respiratory  centres,  being  uninfluenced  by  previous  section  of  the 
vagi. 

Circulation. — The  action  of  moderate  doses  of  gelsemium  upon  the  circu- 
lation is  not  very  marked.  That  in  toxic  amounts  it  depresses  both  the 
pulse  rate  and  pressure  is  abundantly  shown  by  the  symptoms  of  poisoning 
in  man,  and  by  Dr.  Ott's  experiments  upon  animals  (^Pkilad.  Med.  TimeSy  v., 

♦  Dr.  Bartholow  affirms  ( London  Practitioner,  v.,p.  203) :  "  Thli  ezperiment  indicates  that 
gelsemium  destroys  the  excitability  of  the  sensory  nenre  before  the  motor ;"  but  his  eon- 
elusion  seems  hardly  warranted  by  his  premises,  and  in  his  treatise  in  therapeutiot  he 
iistinctly  avows  the  oentrio  origin  of  the  paralysis. 
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p,  691).  Aa  ibe  pulse  rat«  and  pressure  were  reduced  m  these  ejcpenments 
after  preriotw  section  of  all  the  cardijic  nerves  and  of  tho  spioal  oord,  it  is 
evident  that  the  poison  exerts  a  direct  inflaence  upon  the  heart.  Uow  fur 
tlie  Yiuio-tnotor  centres  are  1  influenced  by  the  drug  has  not  been  actiurately 
determined, 

£^e, — The  influence  of  gclsemiuin  upon  the  organ  of  vision  is  very  decided. 
Bin^r  and  Murrell  affirm  that  dc<:idLHi  non-toicii;  doaes  of  the  drug  cause 
contniction  of  the  pupil.  Iluwever  this  may  be^  marked  dilatation  of  the 
pupil  is  a  very  constant  ayinptoni  in  tlie  poisonin^;^  It  has  also  been  dii^cov* 
[tred  by  Ringer  and  Murrell,  and  confirmed  by  Mr,  John  Tweedy  {Lomhn 
f»  1877,  i,,  p.  8.'i3),  that  the  lt>cal  apfilieation  of  gelsemia  to  the  eye 
violent  mydriaj^ia,  with  paralysis  of  Hccomraodation.  This  indicates 
very  stn^ngly  that  the  dilatation  is  producsed  in  poisoning  by  the  drug  through 
ill  influence  exerted  upon  the  peripheral  nerve  ending  in  the  eye.  The  palsy 
of  the  external  rectus  and  the  ptosis  indicate  that  such  action  is  paralytic^ 
80  that  it  is  a  prnhahle  conclusion  thut  peripheral  oculo-raotor  paralysis  is  the 
cause  of  the  dilatatiou  of  the  pupil.  The  falling  of  the  jaw  and  the  loss  of  tlio 
power  of  articulation  indicate  tbat  all  the  motor  nerves  of  the  head  are  acted 
upon  by  the  poison. 

Therapeutics, — Gelsemiuni  was  originally  employed  as  an  arterial  sedative 
and  febrifuge  in  the  mnlarial  fttsei'n  of  the  Souths  and  subsef|nently  in  other 
gthenic  fevers.  It  appears  in  wmie  way  to  di^press  the  bodily  temperature, 
hut  certainly  possesses  no  controlling  influence  over  the  arterial  system  at  all 
comparable  to  that  of  veratrum  viride  and  aconite,  Dr»  Barthoiow  com- 
nends  it  highly,  as  in  pnrtimont'n  and  pienrtttx;  its  influence  for  good  in  these 
disorders  would  seem,  however,  to  be  chiefly  associated  with  its  power  of  les- 
sening the  nipidity  of  respiration  and  increasing  the  tendency  to  perspiration. 
It  does  not  appear  probable  that  any  advantage  to  be  derived  from  it  will 
oounterbalance  the  dangers  attending  its  employment  in  the  large  doses  re- 
quire<l.  In  fr#^/<ma,  jipttf^motiic  lari/ngUia^  v-ihofiphig-cough,  nervout  eentghy 
in  which  it  is  also  rec«>mmended  by  Prof,  Barthoiow,  its  employment  seems 
more  plausible,  as  in  these  cases  there  is  a  distinct  spasmodic  element  The 
leslimony  to  its  value  is  most  marked  in  cases  of  tngeminaiy  ovarian^  and 
^ihcr  ueuralgifu.  How  it  does  good  in  these  disorders  is  as  obscure  as  is  the 
|<1iatQro  of  the  neuralgias.  The  marked  effect  of  the  drug  upon  the  facial 
Uerves  would  appear  to  indicate  its  employment  in  facial  neuralgijis,  and  espe- 
cially in  facial  spasmodic  afll^ctlons.  In  acute  mania  the  drug  may  be  em- 
in  full  dost '8  as  a  calmative, 
r.  Twee<ly  has  drawn  attention  to  the  local  use  of  gelsemium  (Lnncrt^  1,, 
1877|  p.  832)  by  the  oculist  as  a  suhstitute  for  atropia,  claiming  that  it  may 
be  employed  witli  equal  surety  as  a  paralyzant  of  accommodation  and  dihitor 
of  the  pupil,  and  that  it  possesses  the  very  great  advantage  of  its  influence 
oing  00"  in  a  few  hours.     To  thoroughly  paralyze  accommodation,  however, 

must  be  used  freely  ;  as  he  states,  **  To  insure  paralysis  of  accommodation 
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within  three  hours,  a  solation  of  at  least  eight  grains  [Oelsemia]  to  the 
ounce  must  be  used  every  fifleen  minutes  for  the  first  hour,  and  every  half- 
hour  afterwards."  Employed  in  this  way,  I  should  think  there  would  be  some 
danger  of  general  poisoning  by  absorption. 

Toxicology. — Dr.  I.  Ott  \Philad.  Med.  Times,  v.,  p.  693)  has  collected 
six  cases  of  fatal  poisoning;  a  teaspoonful  of  the  fluid  extract  being  the  a 
smallest  amount  that  has  caused  death  in  the  adult.  Prof.  Wormley  believes  a 
that  his  chemical  examinations  have  shown  that  in  one  fatal  case  the  fluid  M 
extract  ingested  could  not  have  contained  more  than  the  one-sixth  of  a  .^ 
grain  of  the  alkaloid. 

The  treatment  of  gelsemium-poisoning  should  be  conducted  on  general         1 
principles.     Dr.  Qeo.  S.  Courtright  asserts  that  morphia  is  antagonistic,  and       Jk 
details  a  case  in  which  recovery  occurred  after  the  ingestion  of  from  one  to        ^ 
two  teaspoonfxils  of  the  tincture,  one  and  one-half  grains  of  morphia  having 
been  given  hypodermically  and  one  grain  by  the  mouth  {Cincinnati  Laneti 
and  Observer,  1876,  p.  963). 

Administration. — The  dose  of  the  fluid  extract  (Extractwn  Gehemu 
Fluidum,  U.  S.)  is  five  minims  every  two  hours  until  constitutional  efiects 
are  produced ;  of  the  tincture  (  Tinctura  GeUemii — 1  to  6.6,  U.  S.),  ten  to 
twenty  minims. 

TABAOUM-TOBAOOO.   U.S. 

Tobacco  in  its  various  forms  is  so  familiar  an  article  of  every-day  life  tliat 
I  shall  not  enter  upon  any  description  of  it.  It  contains  an  indifierent  cam- 
phor-like substance,  Nicotianin,  and  a  very  powerful  alkaloid,  nicotia,  upon 
which  all  its  physiological  properties  have  been  supposed  to  depend.  Nx&>tia, 
when  pure,  is  a  colorless,  transparent,  volatile  liquid,  of  a  strong  tobacco-like 
odor  and  a  persistent  burning  taste.  It  is  freely  soluble  in  water,  which  it 
absorbs  readily  and  largely  from  the  air.  Its  salts  are  crystallizable  with 
difficulty. 

Physiological  Action. — Upon  those  persons  who  are  not  habituated  to 
its  use,  tobacco  acts  as  a  very  powerful  depressant,  producing  horrible  nausea 
and  vomiting,  with  giddiness  and  a  feeling  of  intense  wretchedness  and 
weakness.  If  the  amount  taken  has  been  large,  to  these  symptoms  arc  added 
burning  pain  in  the  stomach,  purging,  free  urination,  extreme  giddiness  pasa- 
ing  into  delirium,  a  rapid,  running,  and  finally  imperceptible  pulse,  cramps  in 
the  limbs,  absolute  loss  of  muscular  strength,  a  cold,  clammy  skin,  and  finally 
complete  collapse,  terminating  in  death. 

Nicotia  produces,  when  taken  in  minute  quantities,  symptoms  sufficiently 
similar  to  those  just  detailed.      Thus,  Schroff*  (quoted  by  Stille  and  bj 
Krocker)  found  that  in  doses  of  from  oue-thirty-second  to  one-sixteenth  of ; 
grain  it  caused  an  intense  burning  in  the  fauces,  oesophagus,  and  stomacl 
which  diffused  itself  as  a  sense  of  heat  all  through  the  body,  and  was  fo 
lowed  by  giddiness,  nausea,  and  some  vomiting,  with  a  rapid,  feeble  pub 
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,  iotense  mttsculor  weakness,  laborious  respirations,  icy  c^itremUies, 

{ttrtial  lom  of  ooDscIousneas,  and  otber  indications  of  impending  eullapso. 

il  (Journal  fiir  PfuuirnwoJ^namik^  Bd.  ii.  p.  203)  took  one-^seventh  of 

of  the  alkaloid,  with  tlie  production  of  burning  in  the  throat  and 

hj  headache,  a  feeling  of   heat  in  the  bead,  increase  of  pulse-rat-i* 

nxteeo  beats,  mu.scular  weakness,  and  a  feeling  of  oppressed  respirutioti. 

Id  one  or  two  instances,  violent  muscular  treniblio^  have  mma  on  shortly 

after  the  inge^tioa  of  the  poison,  and  ended  in  general  clonic  ooQYukioQ&. 

larg«  amounts  nicotia  acts  with  light uiug-Uke  rapidity.     Tliua,  in  a  case 

suicide,  in  which  an  unknown  amount  vfuA  taken  {Tn^lor's  MtUtciU 

^uritprmfcHce^  vol.  i,  p.  393),  the  man  dropped  instantly  to  the  floor  insen- 

^le,  gave  a  deep  sigh,  and  was  dead  in  about  three  minutes. 

When  a  minute  drop  (gtt,  ^j)  of  nicotia  ia  udmiuijstcred  to  a  frog^  the 

evidences  of  local  irritation  are  succeeded  in  a  few  seconds  by  tetanic 

ips,  in  which  the  front  legs  are  laid  forcibly  along  the  side  of  the  trunk, 

nod  the  feet  bent  over  the  back.     This  [KJ^ition  is  said  by  Krocker  tjo  be 

oharaoteriAtij  of  mcotia-  or  oonia-puisoning,  and  to  be  due  to  the  extensor 

muscles  being  more  powerfully  contracted  than  the  flexors.     When  very 

minute  doses  ure  administered,  according  to  Ytilpian,  this  general  tetanus  ia 

placed  by  muscular  tnimbliiigs  and  irregular  convulsions.     After  a  short 

e  the  motor  excitement  in  either  caae  is  succeeded  by  complete  muiicular 

iaxation,  wliich,  if  the  doae  has  been  toxic,  soon  passes  into  general  paraly- 

and  Anally  death  by  failure  of  respimtion,  the  heart  continuing  to  beat 

breathing  has  ceased.     Tlie  symptoms  which  the  poison  produces  in 

mammalia  ore  exactly  parallel  with  those  which  it  causes  in  the  batrachian. 

The  evidences  of  the  pain  produced  by  the  intense  local  irritation  caused  by 

e  poison  are  soon  suceeedod,  after  a  small  dose,  by  miL-icular  tremblings  and 

egular  voluntary  muvomcnts,  during  which  the  anhuai  often  falls  through 

eaknesSj  and  which  rapidly  give  way  to  violent  tetiuiie  and  clonic  convuJ* 

08 ;  to  these  succeeds  an  intense  calm,  in  which  voluntary  movement  is 

rgely  but  not  altogether  abolished.     In  the  first  part  of  this  stage  external 

itation  still  produces  convulsions,  but  later  it  is  without  influence.     The 

and  fseoes  are  usually  voided,  and  sometimes  vomiting  occurs.     Tlie 

at  first  narrowlj  contracted,  now  (Krocker)  dilate  slightly,  but  not 

||o  tlie  normal  point.     The  breathing,  which  at  first  was  rapid  and  shallow, 

ines  distant  and  fuller,  the  peripheral  eapillartes  are  relaxed  and  full  of 

and  finally  paralysis  deepens  into  death.     After  death  the  venous 

'fystctn  is  usually  found  engorged.     The  physiologic^d  action  of  the  alkaloid 

ean  best  be  studied  in  detail  by  taking  up  the  various  .^^ystems  separately. 

Nervt/iut  and  Muscular  St/s(em9. — Upon  the  cercl/ruvi  nicotia  probably 

:erts  very  little  direct  infiucnee.     The  convulsions*  are  certainly  of  spinal 


pupils, 


^  P«  Uipoatkj  tiaA  found  (RetckerC*  Arekie,  186S,  p.  525)  tbat  thcie  ooovuUiODs  : 
not  loflueaoed  hj  arttfioial  reiplratioa. 
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or  peripheral  origin,  since  they  occur,  according  to  the  experiments  of 
Krocker,  in  frogs  whose  cerebrum  has  been  extirpated.  That  they  are  not 
peripheral  is  proven  by  the  experiments  of  Vulpian  (  Comptet-Rendm  de  la 
Soc,  de  Biol.f  1859,  p.  151),  who  found  that  cutting  off  all  the  arterial  com- 
munication between  the  hind  legs  of  the  frog  and  its  trunk  did  not  affect  the 
development  of  the  convulsions,  when  the  animal  was  poisoned  with  nicotia. 
This  has  been  confirmed  by  Krockcr,  who  also  found  that  if  the  nerve-trunk 
of  a  limb  be  divided  the  convulsions  cease  in  that  limb.  The  convalsioos 
are,  therefore,  spinal,  and  the  first  stage  of  nicotia-poisoning  is  one  of  spinal 
excitement.  The  question  here  naturally  arises.  Is  the  paralysis  of  the  second 
stage  due  to  spinal  depression  ?  There  is  not  yet  sufficient  evidence  to  war- 
rant a  positive  decision  as  to  how  far  the  cord  is  involved  in  the  paresis,  but 
Krocker  is  probably  correct  in  believing  that  it  is  at  least  to  some  degree 
affected,  since  he  found  that  tying  the  arteries  of  a  limb  so  as  to  preclude 
the  poison  from  reaching  the  nerves  did  not  prevent  the  limb  from  lying  limp 
and  powerless  during  the  paialytic  stage. 

The  action  of  the  poison  upon  the  peripheral  nerves  has  been  definitively 
settled  by  the  experiments  of  Vulpian,  of  Rosenthal  (  CentralblcUt  fur  die 
Med,  Wwsen,,  1863,  p.  738),  and  of  Krocker,  all  of  whom  have  found  that 
the  functional  activity  of  the  motor  or  efferent  nerves  is  more  or  less  com- 
pletely abolished  by  the  poison.  By  tying  the  artery  low  down  in  one  1^ 
of  a  frog,  so  as  to  protect  the  peripheral  endings,  applying  the  galvanic  cur- 
rents some  distance  above  this  point,  and  comparing  the  results  with  those 
obtained  by  galvanizing  unprotected  ner^'es,  Krocker  determined  that  the 
peripheral  endings  were  paralyzed  sooner  than  the  nerve-trunks,  although  the 
trunks  themselves  were  finally  affected.  The  peripheral  nerve-endings  appear 
to  be  at  first  excited,  as  Vulpian  and  Krocker  have  found  that  muscular 
tremblings  are  not  prevented  by  the  section  of  the  supplying  nerve,  and  that 
they  even  occur  in  the  curarized  frog.  These  fibrillary  contractions  also  oc- 
curred when  the  alkaloid  was  injected  into  a  leg  whose  connections  with  the 
trunk  had  been  cut  off  by  a  tight  general  ligature.  According  to  Vulpian 
and  llosenthal,  the  sensory  or  afferent  nerves  retain  their  activity  to  the 
last.  Upon  the  voluntary  muscles  all  observers  are  in  accord  in  asserting 
that  nicotia  exerts  no  influence. 

Circulation. — "When  nicotia  is  added  to  freshly-drawn  blood,  the  latter 
assumes  a  peculiar  dark  hue,  and  the  microscope  shows  that  the  red  cor- 
puscles rapidly  disintegrate.  In  nicotia-poisoning  the  blood  is,  however,  not 
perceptibly  affected.  The  amount  of  the  alkaloid  necessary  to  take  life  is 
exceedingly  small,  and  although  the  death  by  asphyxia  causes  the  vital  fluid 
to  be  everywhere  dark,  yet  the  microscope  reveals  only  normal  corpuscles. 
Moreover,  Krocker  has  found  that  the  dark  blood  rapidly  assumes  an  arterial 
hue  when  shaken  in  the  air,  and  that  its  spectrum  is  normal. 

The  action  of  the  drug  upon  the  heart  is  very  complicated,  and  has  not 
yet  been  well  determined.    Upon  the  cardiac  muscle  itself  the  poison  appears 
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to  faa?e  but  very  little  influence;  after  death  from  it  the  heart  is  found  pul- 
L  fating,  and  Dr.  W,  T.  Ben  ham  (  Wa^t  Ridiaff  Lunatic  Ax^lnni  Reportit^  vol. 
riv.j  1874)  fauod  that  even  the  pure  alkaloid  painted  over  the  cut-out  heart 
of  a  rabbit  or  iojeoted  into  ita  cavities  did  not  arrest  its  movements:  in- 
deed, on  the  oontrarj,  the  heart,  which  had  centsed  action,  was  stimuhited  t^l 
ircQowed  effort  by  the  application  of  the  drug.     Traube  found  (.4%rm.  Akd. 
Ventral- Zcitung^  1862)  that  when  a  minute  quantity  of  nieotia  is  injected 
cito  the  jugular  vein  of  a  curarized  animal,  artificial  respiration  hi*ing  main- 
Ded,  the  pulse  and  arterial  pressure  at  onoe  sink  to  half  iheir  original 
poattion,  but  in  about  twenty  seconds  me  rnpidly»  the  arterial  pressure  at- 
^idoiog  a  maximum  of  about  two  and  a  half  times  its  normal  grade,  the  pulse 
^lao  exceeding  it^  orijj^nal  rate-     This  period  of  increased  tension  Isjsts  about 
a  minute,  after  which  the  arterial  preetsure  conimcocea  to  fall,  aa  docs  later 
the  pulse-rate  also,  and  finally  both  sink  much  below  their  normal  position. 
After  many  minutes  the  pulse  generally  increases  its  frequency^  often  to  be- 
yond its  origina!  position.     If  during  the  second  stage  the  pneunjoga&trics 
be  cut,  the  pulse  instantly  becomes  very  rapid.     It  would  appear  i)robahIe 
that  the  Erst  lowering  of  the  pulse  is  due  to  an  action  on  the  inhibitory 
nerve,  as  is  believed  to  be  the  cjisc  by  Rosenthal ;  but  it  appeiira  to  me  that 
a^er  investigations  are  required  before  this  can  be  considered  established. 
Traube,  indeed,  states  that  if  the  pneumogastrics  are  cut  during  the  second 
stage  the  pulse  becomes  at  ouce  very  rapid  ;  but  ho  also  affirms  that  previoua 
difiaion  of  the  par  vagum  does  not  prevent  the  slowing  of  the  pulse.     In 
the  experiments  of  Tugenhold  (reported  by  Rosenthid)  upon  frogs^  the  pri- 
mary slowing  of  the  heart  amounted  at  first  to  a  diastolic  arrest,  which  wiu* 
not  prevented  by  previous  division  of  the  par  vagumj  hut  did  not  occur  when 
large  doses  of  woorara  were  given.     Rosenthal  argues  from  this  that 
da  stimulates  the  extreme  peripheral  inhibitory  apparatus  of  the  heart, 
— the  reason  tliat  the  curare  prevents  the  primary  retaxdation  of  the  pulse 
being  the  pandysis  of  the  inhibitory  peripherul  filaments  which  it  is  believed 
to  cause*     It  is  clear,  however,  that  the  results  obtained  by  Rosenthal  are  diffi- 
cult to  reconcile  with  the  effects  of  section  of  the  par  vagum  already  quoted 
from  Traul>e*     The  method  in  which  nicotia  primarily  lessens  the  pulse-rate 
must  therefore  be  considered  as  still  unsettled.     The  later  increase  of  the 
pulse-rate  appears  to  be  due  to  paralysis  of  the  pcriphend  inhibitory  appa- 
^H  ratus,  since  Rosenthal  found  that  in  this  stage  of  the  poisoning  the  strongest 
^B  galvanic  currents  applied  to  the  pneumogastrics  failed  to  influence  the  car* 
^H  diao  pulsatitms.     The  causes  of  the  rbc  and  ftdl  of  the  arterial  prmsurc  have 
^"  not  been  determined,  but  they  are  probably  connected  with  the  at  present 
undetermined  vaso-motor  action  of  the  drug.     Traube  found  that  they  both 
oocurred  after  section  of  the  vagi,  and  that  in  these  circumstances  minute 
fiuooessive  doses  would  produce  at\cr  each  a  temporary  rise  of  pressure  until 
I        a  large  amount  of  tlie  poison  was  giveo,  when  the  pressure  steadily  fell. 
Boeentbai  believes  that  the  dilated  vessels  which  yarious  observers  have  noted 
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in  the  ear  of  the  poisoned  labbit  prove  that  the  alkaloid  finally  paralyieB  the 
yaso-motor  system. 

Pupil. — ^When  exhibited  in  a  moderate  toxic  dose,  or  when  applied  directly 
to  the  eye,  nicotia  produces  a  very  marked  contraction  of  the  pupil.  If,  as 
is  asserted  by  Krocker,  the  alkaloid  contracts  the  pupils  of  cut-out  eyes,  it  is 
evident  that  the  action  is  a  local  one.  Hirschmann  {Reicherts  Archtv,  1863) 
has  found  that  galvanization  of  the  divided  cervical  sympathetic  fails  to  cause 
dilatation  of  the  pupil.  Krocker,  in  later  experiments,  has  confirmed  this 
in  regard  to  large  doses  of  the  drug,  but  has  found  that  myosis  occurs  long 
before  the  sympathetic  is  unable  to  dilate  the  pupil.  This  ^t  renders  it 
probable  that  the  alkaloid  paralyzes  the  peripheral  endings  of  the  sympathetic; 
but  it  is  barely  possible  that  it  induces  a  spasm  of  the  fibres  supplied  by  the 
oculo-motor  so  powerful  that  the  sympathetic  is  unable  to  overcome  it.  Be 
this  as  it  may,  it  is  very  probable  that  the  sympathetic  paralysis,  if  it  exists, 
is  associated  with  oculo-motor  spasm ;  but  at  present  we  have  not  sufficient 
evidence  to  warrant  any  definite  conclusion. 

Abdominal  Organs, — ^Nasse  found  in  his  experiments  (Beitrdge  zur  Phyu 
der  Daiinbevoegung,  Leipsic,  1866)  that  injections  of  nicotia  into  the  jugular 
vein  produced  a  tetanic  contraction  of  all  the  intestines,  which  was  not 
affected  by  section  of  the  vagi  or  by  compression  of  the  abdominal  aorta ; 
even  the  splanchnics  were  unable  to  exercise  their  inhibitory  influence,  either 
because  they  were  paralyzed  or  because  the  spasm  was  too  intense  for  them. 

In  what  way  the  poison  is  eliminated  has  not,  that  I  am  aware  of,  been 
determined,  but  it  very  probably  escapes  with  the  urine,  since,  according  to 
Claude  Bernard  (Substances  ToxiqueSy  p.  410)  the  rapidity  of  the  secretion 
of  that  fluid  is  increased. 

Therapeutics. — Tobacco  has  been  employed  in  past  times  in  a  large 
number  of  diseases,  but  has  almost  passed  out  of  sight  as  a  therapeutic 
agent,  and  there  are  only  two  indications  which  it  is  capable  of  meeting. 
These  are  as  follows : 

To  relax  spasm, — Imperfect  as  is  our  knowledge  of  the  physiological 
action  of  tobacco,  so  far  as  it  goes  it  indicates  very  clearly  the  great  power 
of  the  drug  in  quieting  violent  muscular  spasms.  The  frightful  nausea  and 
vomiting  which  it  is  so  apt  to  induce,  and  the  occasional  excessive  violence 
of  its  action,  have  led  to  its  being  superseded  by  less  disagreeable  and  more 
controllable  remedies.  It  is  still,  however,  employed  occasionally  in  tetanus^ 
with  asserted  good  results.  In  spasmodic  asthma,  if  the  patient  be  not 
accustomed  to  smoking,  one  or  more  strong  cigars  will  very  oflen  at  once 
end  the  attack,  or  perhaps  abort  one  which  is  threatening.  In  strychnia* 
poison iu(/y  tobacco  has  been  used  in  several  cases  successfully. 

To  alleviate  jtain. — Taken  internally,  tobacco  has  no  powers  of  relieving 
pain  at  all  commensurate  with  the  danger  attending  its  use,  and  it  should 
never  be  employed  for  that  purpose.  It  is  different  with  its  local  use: 
thus,  it  is  oiten  added  with  great  advantage  to  ointments  in  the  case  of 
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{kiiufb]  hem&rrhoiih ;  and  in  prurttu9  a  strong  wash  of  tobacco  affardu  one 
of  tbe  sorest  mtfdes  of  relief.  It  must  never  bo  furj^ottcu  thut  its  external 
6iii|ito3rnient  has  led  to  the  most  stzritms  and  even  fatal  poison hi^.^  Fur 
this  reaaon  tobticeo  ought  never  to  he  employed,  m  it  lurmerly  wu^^  to  kill 
remiiD  on  the  person. 

Toxicology. — A  large  number  of  deaths  huvc  resulted  from  the  medi- 
inal  use  of  tobacco,  Husemann  fitating  {Ilandbuch  der  Toxicologies  vol.  ii. 
p«  483)  that  oo  l^  than  ten  fatd  atses  have  been  reported  from  the  uae 
f  tobaooo  oneinata  alone.  Dr.  Copland  has  seen  a  clyster  containing  half 
drachm  produee  death  {^Dici.  of  Praci,  MctL^  art.  C(^lic\  Even  smoking 
^baii  caused  an  acute  fatal  poiBoning.  Melsens  afEnnn  that  the  smoke  of 
^alf  an  ounce  of  strong  tobacco  coutaios  sufficient  uicotia  to  prove  faiJiLf  In 
-mJhe  only  ease  of  criminal  nicotia-poiaoning  od  record,  an  unknown  amount  of 
^Jxe  alkaloid  was  forced  into  the  mouth  of  the  vietitn,  causing  death  in  from 
^Jiree  to  five  minutes  (Ann.  dlii^fihic^  ISGl,  ii.).  The  treatment  of  tobacco- 
^^wisoniQg  consists  in  waahing  out  the  stomach,  the  free  administration  of 
^youDoma  and  alcohol,  the  hypodermic  use  of  moderate  amounts  of  strychnia^ 
mud  the  employment  of  such  external  tneasmres  aa  dry  heat,  rubbings^  etc 
^^L  3f  these  fall,  artificial  respiration  should  be  maintained. 
^B  Administration. — ^The  dose  of  tobacco  in  substance  is  usuallj  stated 
I  to  be  five  grains,  which  may  be  given  in  infusion.  In  strychnia-poisoning 
I  and  tetanui^  the  remedy  tihould  be  exhibited  at  short  inter\rab  until  consti* 
^^    tutiottttl  symptoms  are  Induced. 

H  OONIUM.    n*3. 

^f  The  U.  S,  Pharmacopoeia  recognizes  both  the  leaves  and  the  fruit  of 
Conium  maculatum.  The  fruit  should  be  full-grown,  gathered  while  yet 
green,  and  ciirefully  dried.  The  plant  is  umbelliferous j  a  native  of  Europe, 
but  natundized  in  the  United  States.  The  dried  le^ive^  have  a  strong  heavy 
odor,  increased  by  the  addition  of  an  alkali,  and  rescnjbling  somewhat  that 
of  mice.  They  are  bi-  or  tripinnate,  and  very  much  incised.  The  fruits  are 
<>n6  to  two  lines  long,  roundish-ovate,  strlatedi  with  five  crenated  ribe  on  the 
outer  sides  of  the  easily-separablc  halves ;  the  odor  is  that  of  the  leaves. 
The  active  principle  is  C'*>/im,  a  yellowish,  oily,  liquid  alkaloid,  highly  volatile, 
of  a  strong  odor  simihir  to  that  of  the  urme  of  raioe,  and  of  a  very  acrid 
taste.  It  is  freely  soluble  in  alcohol  and  m  ether,  slightly  si>  in  water^  with 
which  it  forms  a  hydrate,  and  it  coagulates  aibuiuen ;  when  exposed  t^i  the 
air  it  undergoes  deeoni position,  becoming  first  brown,  afterwards  resinous  \ 
heat  acceleraUis  the  change. 

Fhysiolooical  Action. — The  chief  symptom  produced  in  man  by  oonia 


•  For  »  tiaiuhor  of  oMtiB,  6m  SU\Wm  TUra^utieM^  voL  ii.  p.  374. 
t  THf  itftivitjr  of  t'jbaceo-sfinnke  it  eonneoted  wHk  (be  preteaoe  in  U  of  otbur  aubsUacw 
Ibati  aiouti4i«     Se«  Comptet-Jieudnsf  xo.  15S8. 
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when  taken  in  doses  just  large  enough  to  impfeas  deddedly  the  system  it 
great  muscular  weakness  or  languor,  with  some  disorder  of  vision,  and  gid^- 
ness.  On  attempting  to  walk,  the  patient  suffers  from  a  feeling  as  though 
his  feet  were  made  of  lead,  and  he  staggers  or  &lls  from  the  refiisal  of  his 
knees  to  support  him.  There  is  an  intense  desire  to  lie  quiet  in  the  hori- 
zontal position,  and,  as  the  eyelids  are  especially  affected,  the  eyes  are  kept 
shut.  In  some  subjects  these  symptoms  are  preceded  or  accompanied  by 
burning  in  the  mouth  or  fauces,  nausea,  and  eyen  vomiting,  besides  heat  of 
head,  oflen  with  a  sense  of  weight  or  pressure,  or  even  severe  frontal  pam. 
The  disorder  of  vision  is  apparently  due  in  great  part  to  a  sluggishness  and 
finally  to  a  paralysis  of  accommodation.  The  experiments  of  Poehlmann 
(quoted  by  Husemann,  Die  P/ianzenstoffe,  p.  269)  show  that  very  grave 
symptoms  may  be  induced  and  yet  the  pupil  remain  natural ;  but  sooner  or 
later,  as  the  drug  gains  power  over  the  system,  it  probably  always  dilates. 
The  pulse  is  first  diminished,  afterwards  increased  in  frequency.  In  decided 
poisoning  by  conium.  the  symptoms  are  probably  simply  those  already  men- 
tioned, intensified.  I  have  met  with  accounts  of  but  three  fatal  cases  of 
such  character.  In  one,  that  of  the  mistress  of  Dr.  Hermann  Jahn,  killed 
in  a  few  minutes  by  from  ten  to  fifteen  drops  of  the  alkaloid  (quoted  by 
Husemann,  Die  PJlanzen»toffe^  p.  269),  violent  palpitation  of  the  heart  is 
said  to  have  been  a  prominent  symptom.  The  chief  symptom  in  the  second 
case  {^Edinburgh  Med,  and  Snrg,  Journ,^  1845)  was  universal  paralysis,  with 
total  failure  of  voluntary  movement  and  of  the  voice  before  consciousness 
was  lost.  Convulsive  movements  were  present  very  late  in  the  case.  Sen- 
sation appeared  not  to  be  lost  until  death  was  at  hand. 

The  third  case  was  in  the  person  of  a  medical  electrician,  suffering  from 
blepharo-facial  spasm,  who  took,  beginning  four  hours  after  the  last  of  a 
previous  series  of  divided  doses  of  a  fluid  extract  amounting  to  one  hundred 
and  eighty  drops,  at  4.10, 4.40,  and  5.15  p.m.  fifty  minims  (one  hundred  and 
fifty  in  all)  of  "  Squibb*s  fluid  extract."  The  first  dose  produced  dizziness 
and  muscular  relaxation ;  the  second,  great  muscular  weakness,  inability  to 
stand,  and  thickening  of  speech,  without  relief  of  the  spasm ;  the  third,  im- 
mediately, some  nausea,  and  tremors  about  the  chest.  At  6.10  there  were 
nausea,  intense  muscular  weakness,  partial  ptosis,  diplopia,  and  great  difficulty 
of  speech ;  the  pulse  was  60.  Shortly  after  this  he  became  unable  to  speak 
or  to  swallow.  He  made  signs  for  electricity,  and,  on  being  asked  whether 
the  chemical  or  the  faradaic  current,  indicated  the  latter,  and  also  the  place 
of  application  of  the  electrodes,  but  was  unable  to  hold  one  of  the  latter. 
Shortly  after  this,  on  being  raised  up,  he  dropped  dead.  (  The  Sanitarian^ 
June,  1875.) 

In  mammals  conia  produces  symptoms  parallel  with  those  observed  in 
man,  and  it  probably  acts  similarly  upon  all  vertebrates.  In  some  animals, 
however,  the  convulsions  are  more  prominent  than  in  man ;  in  frogs  they  are 
rarely  if  ever  present ;  in  birds  they  are  occasionally  so ;  in  mammals  they 
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more  frequent, — tbus,  Himsen  saw  them  m  twelve  out  of  twenty-three 
erimcutd;  they  are  chiefly  cluuit?^  hut  tonic  spasms  do  occur  in  tlio 
kind  lcg;B.  Aa  the  legs  are  utsually  afiei-ted  before  the  urin.H  iu  man^  so  in 
quadrupeds  the  hind  ext  rem  ides  are  usually  paralyzed  first.  ScnsibiUtj 
b  maiDtained  to  the  last.  The  re^plratioa  is  generally  much  aficctcd,  and 
the  heart  contlDuea  to  hcnt  afler  iLs  cessation. 

Tbc  oecaaional  salivation  und  exceaaive  sweating  of  eonia-poisoning  indi- 
sate  that  the  ulkaloid  c^^capca  with  alt  ibe  aeeretionii^  hut  the  kidneys  arf* 
andouhtedly  the  chief  channel  of  chmin:ition.  Zaleski  and  Dragendorff 
_jiave  found  it  abundant  in  the  urine  during  the  first  twelve  hours  of  the 
[lisoning;  Prcvost  has  seen  the  urine  of  poisoned  animals  cause  in  a  frog 
be  characteristic  general  palsy,  and  in  a  douhtful  case  thb  physiological  test 
li^ht  decide  the  diagnosis. 
JWnx>M»  and  Muscular  St/stems. — All  observere  agree  that  the  chief  symp- 
i  produced  by  conia  (i.e.j  the  paralysis)  is  not  due  to  any  direct  infiueuce 
,  the  muscles^  which,  indeed,  preserve  perfectly  their  coiitractilily  up  to 
ith.  In  1850^  KoUiker  (  VtrchowsArchw,  Dd.  x.  p.  228)  anntninced  that 
be  fjiiluro  of  motion  in  conia-poisoning  is  duo  to  a  diiTct  action  of  the  alka- 
loid upon  ehe  efferent  or  motor  nervt^.  He  first  ejcfserimentallj  found  tliat 
firigB  killed  by  the  drug  the  application  of  the  galvanic  current  to  a  nervo 
u\b  U>  induce  contractions  in  the  tributary  muscles.  He  then  tied  the  aorta 
I  such  a  way  as  to  cut  off  the  supply  of  blood  to  the  hind  extremities,  and 
bund  that  after  voluntary  motion  had  ceased  id  the  fore  legs,  and  even  afler 
Jvanic  stimulation  of  the  anterior  nerves  had  lost  its  influence  upon  the 
miiflclQi  directly  supplied  by  those  nerves,  irritation  of  the  same  anterior 
^Kiierves  produoed  reflex  contractions  in  the  hind  legs,  showing  that  the  anterior 
^Klfibrent  nerves  and  the  spinal  cord  still  retained  functional  activity  after  the 
^Boas  of  it  in  all  those  efferent  nerves  reached  hy  the  poison.  A  Her  repeating 
^K^eoe  experiments  a  number  of  times,  he  drew  the  ec^nclusion  already  given. 
His  experimental  results  have  been  confirmed  hy  Funkc  (Berichte  uher 

*die    VerfmndL  der  k.  sachsi.    Gculh,   der   Wlssensch,  stu  Leipzig^  Bd.  xl. 
p.  23^  1850),  by  Guttraann  (Berlin.  Kim.  Wodioischr,,  1868,  quoted  by 
Husemunn),  and  by  MM.  Felvette  and  Martin-Damourette*  (Gazette  Med,, 
1870,  (juotcd  in  Archives  Ght,^  6e  ser,  t,  xvi,  p.  88).     The  latter  observers 
extended  the  series  by  severing  in  a  frog  all  the  tissues  at  the  upper  part  of 
the  thigh  except  the  nerve,  and  found  that  when  a  batrachian  so  prepared 
was  pi^isoned  with  conia,  atler  the  paralysis  was  complete  in  all  portions 
of  the  body  to  which  the  poison   had  acoess,^ — after  stimulations  of  th« 
Hoioisoncd  nerves  were  powerless  to  excite  contraction  in  the  tributary  mus- 
^bIcs, — the  leg  which  had  been  protected  from  the  action  of  the  conia  upon 
^Bt  responded  not  only  to  irritations  applied  to  its  nerve,  but  also  to  stimuli 

•  M,  Tiryaknn  (Coi»/)r.- /?*»*(/.,  Ixtatvi.  1^44)  hoA  nflifmiMj  ttint  J^bl•<>Tlit^^ty  piiro  conia 
daet  not  uffi^ct  the  n«rvt'!«,  hut  M.  Prevost  {Arch.  Phy§inL  ^ytintt,  tt  /*«iM.,  vii.,  1S80J  hm 
II       itowo  tbnt  clicmicnnj  pure  tiruuiuhjrdMitti  ot  cuuta  hits  tbia  tLotion* 
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placod  upon  distant  portions  of  the  body.  These  same  observers  also  noted 
that  when  conia  and  strychnia  were  given  simultaneouslj  to  a  frog  from  one 
of  whose  sciatic  nerves  the  ciroolation  (t.e.,  direct  access  of  the  poison)  was 
cut  off  in  either  of  the  manners  spoken  of,  they  produced  by  their  conjoint 
action  a  commingling  of  paralysis  in  all  other  parts  of  the  body  with  violent 
tetanic  spasms  in  the  protected  leg, — a  commingling  explainable  only  on 
the  supposition  that  the  conia  paralyzed  all  the  motor  nerves  to  which  it 
had  access  through  the  circulation.  Since  B.  F.  Lautenbach  (Philad, 
Med,  Times,  vol.  v.),  Verigo,  A.  W.  Ilofmann,  Prof.  Prevost,  H.  Schulu 
{Schmidt's  Jahrb.,  Bd.  cxlix.  p.  16;  Bd.  cxcv.  119),  and  Fliess  (Arch,/, 
Physiolog.^  1882,  p.  Ill)  have  confirmed  these  experiments,  it  must  be 
considered  as  an  established  fact  that  the  chief  physiological  action  of  couia 
is  as  a  paralj/zer  of  tJie  motor  nerves,  and  primarily/  of  their  peripheral 
JUaments,"^ 

It  has  generally  been  believed  that  conia  has  little  or  no  influence  upon 
the  sensory  nerves ;  but  Lautenbach  affirms  that  by  a  large  number  of  ex- 
periments he  has  shown  that  it  impairs  very  greatly  the  functions  of  the 
peripheral  afferent  nerves.  The  nature  of  the  experiments  is  not  indicated  in 
his  preliminary  report,  and  until  published  the  evidence  cannot  be  weighed. 
Before  the  paper  of  Lautenbach  was  published,  M.  Gubler  (^Bulletin  Thirap,^ 
Sbxl,  1875)  called  attention  to  the  action  of  conium  in  benumbing  cutaneous 
sensibility,  detailing  especially  a  case  where  temporary  loss  of  sensation  was 
produced  in  the  hand  by  rubbing  a  cancerous  tumor  with  the  extract.  Ac- 
cording to  the  observations  of  Prevost  the  glandular  nerves  are  not  affected 
in  conia-poisoning. 

The  exact  influence  of  conia  upon  the  spinal  cord  c^innot  yet  be  consid- 
ered absolutely  determined,  but  it  is  most  probable  that  the  poison  has  a 
feeble  depressant  action.  Dr.  Verigo  (Schmidt's  Jahrh,,  Bd.  cxlix.  p.  IG) 
asserts  that  it  is  a  powerful  spinal  depressant,  and  MM.  Pelvette  and  Martin- 
Damourette  (Archives  Gin.,  6e  s6r.,  t.  vi.  p.  89)  say  that  it  acts  as  an  excitant. 
Dr.  Lautenbach  (Proc,  A,  N,  S.,  Philad.,  1875),  in  carefully  investigating 
the  subject,  failed  to  obtain,  under  any  circumstances,  evidences  of  excite- 
ment of  the  cord ;  he  did  succeed  in  producing  loss  of  reflex  activity  where 
the  nerve  was  protected  by  tying  the  artery  in  the  limb,  but  as  in  all  but  two 
of  fifty-two  experiments  the  reflexes  in  the  protected  limb  were  not  greatly 
reduced  until  just  before  death,  it  is  plain  that  any  action  upon  the  spinal 
cord  is  unimportant  and  dominated  by  more  powerful  influences.  The  ex- 
periments of  Drs.  A.  D.  Davidson  and  D.  Dyce  Brown  (^Med.  Times  and 
0CU.,  July,  1870),  which  have  been  cited  as  favoring  the  absurd  theory 
of  Dr.  Harley  that  the  corpora  striata  are  especially  affected  by  the  drug, 

•BLTiryftkan  {Etude  erjtSrim.  et  chir.  our  la  Coniinty  Paris  Th^se,  1878)  endeavora 

|ll|l0Vth»t  this  action  of  conia  is  dae  to  an  impurity,  and  not  to  the  a  kaloid;  hot  this 

Lsarisi^  0<oc^ingly  improbable,  and  Prof.  Prevost  {Arch,de  Phyniol.,  Xoy.  1880,40), 

^tht  nine  preparation  as  did  Tiryakan,  has  found  that  the  motor  nerves  are  affected. 
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upended  do  doubt  upon  itn  nrtiBeiul  uuamalj  said  to  be  eommou  in  the  leg 
the  cat. 

According  to  the  experiments  of  Lantenbach  (he,  cit.,  p,  451)  the  con- 
ona  of  hemlock -poisoning  are  cerebral,  ftinee,  in  n  number  of  cases,  ai\er 
Etisioo  of  the  cord  they  were  confint-d  to  those  miist'K^  supplied  hj  nervefl 


from  that  i 


of  the  spinal 


above  thi 


section. 

Tbe  retantioD  of  cousciousneis  bo  late  in  the  course  of  [>oi8oning  by  oooia 
prOTes  that  the  drug  has  but  little  influence  upon  the  cerebral  lu^mhphertt, 

I\tpii. — The  pupil  is  generally  dilated  by  conia;  but  both  Vun  Praag 
(Jimim,/fir  Pham\acodi/n.y  Heft  L  p.  31)  and  Verigo  assert  that  the  phe- 

tvigk^tk  \B  not  constant,  at  least  in  animalsi.  The  ptosis  of  oonia-p>i^ning 
Gates  that  the  dilatatioo  of  the  pupil  ia  due  to  oculo-motor  paralysis, 
T*he  kDown  action  of  the  drug  upon  nerve-trunks  indicates  that  this  paralysb 
is  peripheral,^ — a  conclusiun  corroborated  by  the  experiments  of  Pr.  I,  Hoppe 
i^Dm  Ncrt>cntcirkm\gen  tier  IfcUmittel^  Hefl  i.,  Leiptiic,  1855),  who  found 
tliat  when  conia  wajs  dropped  into  the  eye  of  an  animal  it  caused  at  first 
contractionf  apparently  due  to  the  intense  irritation,  and  afkerwards  dilata- 
tion, of  tbe  pupil. 

Temperature. — Yerigo,  Von  Praag,  and  others  affirm  that  lethal  doses  of 

■fXinium  cause  a  decided  lowering  of  temperature ;  but  Lautenbach  a^serta 
|bat  the  drug  decidedly  increaises  the  temprature  both  when  in  therapeutic 
•nd  in  toxic  doaos. 
^^  Circuiatwn. — No  sufficient  investigation  !nis  as  yet  been  made  upon  the 
^Bfilioii  of  oooia  upon  tbe  circulation.  Lautenbach  states  that  the  arterial 
^HMpure  Jalla  immediately  atler  the  injcctiun  of  conia,  and  afterwards  rises 
^^IRlbove  the  normal  puint^  uiid  that  t lie  pulse  is  at  tir»t  Jiccet^ratedi  but 
ftflerwards  retarded*  The  secondary  risu  of  pressure  was  probably  due  to 
^^iFphyxia.  The  priuiary  pulse  acceleration  is  explained  by  the  observation 
^ftf  M.  Pek^nard,  confirmed  by  M.  Prevoat,  tlmt  the  pneuuiugji^trics  are  par- 
^Mlyzed  before  the  motur  nerves.  M.  Prevost  finds  that  the  heart  itself  is 
^■•carcely  affected  at  alt  by  the  poison. 

When  locally  applied  in  a  concentrated  condition,  conia  probably  is  fatal 

^Uo  all  the  more  hij;hly  organized   tissues-      Certainly  Chnstison  {Edinburgh 

^^S'hUomphktd  IVansactionSy  vol,  xiii,)  proved  this  to  be  so  in  regard  to  the 

muscles  which  are  not  influenced  by  it  when  taken  internally.     Upon  the 

mucous  membranes  it  acts  as  an  intense  irritant. 

Therapeutics. — The  paralytic  action  of  ccjnium  naturally  suggests  its 
use  in  spasmodic  afifections ;  and  accordingly  it  has  been  tried  in  chorea^  in 
paralyms  ngUan^^  in  whofqnng-coughy  and  in  other  diseases  of  similar  nnture. 
Although  it  seems  not  to  have  met  with  continued  favor,  and  is  but  little 
1  it  may  be  employed  when  life  is  threatened  by  the  mere  convulsive 
s,  as  it  will  suspend  these  for  the  time  being.  If  Dr.  Harley's  views 
I  tc  its  physiological  at  tion  be  correct,  it  ought  to  be  especially  ii.*K:ful  in  all 
■  disturbance  connected  with  irritation  at  the  base  oP  the  brain.  Clinical 
is,  however,  nearly  as  scarce  as  physiological  in  this  matter. 
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In  maniacal  and  hysterical  excitement,  the  drug  in  full  doses  is  said  to 
produce  a  condition  of  calm  and  relaxation  which  is  highly  favorable ;  and 
in  the  treatment  of  the  insane,  conium  is  yery  much  used  by  some  alienist! 
(Amer,  Jaum,  of  Insanity^  April,  1873). 

Conium  has  also  been  employed  to  relieve  pain.  As  a  deobstruent  and 
alterative  it  has  been  very  largely  used,  both  locally  and  internally,  in  it^u- 
ralgia  and  sciatica^  with  asserted  occasional  success,  in  cancertniM  and  other 
tumo^s^  in  chronic  glandular  enlargements,  noollen  joints,  and  in  various 
chronic  ulcerations.  Dr.  H.  Kennedy  (Dublin  Joum,  Med.  Sci.,  Jan.  1874) 
especially  commends  it  in  chronic  rJieitmaiism,  and  as  an  aid  to  cod-liver  oil, 
etc.,  in  chronic  phthisis.  It  has  also  been  employed  to  arrest  the  secretion 
of  milk  and  to  relieve  dysuria.  The  various  uses  of  conium  as  an  alterative 
certainly  have  no  definite  physiological  basis,  but  they  appear  to  be  justified 
to  some  extent  by  clinical  experience. 

Administration. — One  of  the  great  practical  drawbacks  to  the  use  of 
this  drug  is  the  uncertainty  of  its  preparations.  The  dose  of  the  abstract 
(Abstractum  Conii,  U.  S.)  is  one  to  two  grains ;  of  the  extract  (Extractum^ 
Conii  AlcohoUcum,  U.  S.),  one  grain  ;  of  the  tincture  (  Tinctura  Conii — 1 
to  6.6,  U.  S.),  fjss  to  f3i;  of  the/ai*cZ  extract  {Extractum  Conii  Fluiduni)^ 
"Ij  to  "lii ;  all  of  which  must  be  administered  in  increasing  doses  until 
some  effect  is  experienced.  Of  these  preparations,  the  last  is  certainly  th» 
best.  The  English  Succus  Conii,  so  praised  by  some  writers,  I  have  knowa 
to  be  used  by  the  ounce  without  effect. 

The  variability  of  all  the  preparations  has  its  origin — first,  in  the  varying' 
amount  of  the  active  principle  in  the  drug ;  secondly,  in  the  great  volatility 
of  this  principle ;  and  thirdly,  in  the  proneness  of  the  alkaloid  to  undergo 
spontaneous  decomposition,  even  when  kept  under  the  most  favorable  cir- 
cumstances, and  to  a  much  greater  extent  when  exposed  to  light  and  air. 
The  alkaloid,  on  the  whole,  would  probably  be  the  best  form  in  which  to 
use  the  remedy ;  but  it  is  not  officinal ;  abroad,  however,  it  has  been  used  to 
a  considerable  extent.  Its  unstable  nature,  however,  is  an  obstacle  to  its  use, 
and  has  caused  M.  Mourrut  to  propose  its  hydrobromate,  which  is  said  to  be 
a  crystalline  stable  salt  (BuU,  Therap,,  xc.  446,  xci.  1).  The  dose  of  the 
alkaloid  or  its  salt  is  one-twentieth  to  one-twelflh  of  a  grain,  which  may  be 
dissolved  in  alcohol. 

ToxicoLoav. — Sufficient  has  been  said  about  the  symptoms  caused  by 
oonia.  After  death  from  it  no  distinctive  lesions  are  to  be  found,  only  the 
usual  indications  of  death  from  asphyxia.  The  treatment  consists  in  the 
immediate  evacuation  of  the  stomach  and  the  exhibition  of  tannic  acid, — 
the  tannate  formed  is,  however,  probably  more  or  less  poisonous, — with  the 
use  of  external  heat  and  of  internal  stimulants ;  artificial  respiration  should 
be  steadily  maintained  so  long  as  there  is  the  famtest  indication  of  cardiac 
action.  No  physiological  antidote  is  known ;  but  it  is  possible  that  atropia 
might  be  of  service  by  aiding  to  maintain  the  respiration. 


CLASS  XL-ALTERATIVES. 


I 


Thsri  are  employed  by  practitioners  of  medicine,  to  affect  certain  dis- 
njost  intimately  connected  with  the  processes  of  nutrition,  varioua 
sofastrntioes  wKich  do  not,  at  least  in  the  doses  commonly  used,  produce  any 
Teiy  obvious  ^mptoma.  These  drugs  may  perhaps  neither  stimulate  nor 
depress,  so  far  as  can  be  perceived,  any  function  of  the  body ;  their  action 
may  be  silent  and  imperceptible,  their  mode  of  influence  may  be  unknown ; 
but  their  therapeutic  effects  are  among  the  most  assured  of  ctinteal  facts.  It 
18  to  medicines  of  thb  character  that  the  name  of  AUerattves  has  been  ap- 
plied, because  when  administered  they  seem  simply  to  alter  morbid  processes. 

Speculation  baa  been  rife  as  to  the  mode  In  which  alteratives  influence  the 
body  \  and  as  the  acoept^^d  pathology  has  been  humoral istie  or  otherwise,  so 
has  it  been  strenuously  argued  that  they  act  upon  the  vital  fluid  or  upon  the 
solids  of  the  body.  The  term  "  purifying  of  the  blood"  has  been  especially 
applied  to  their  action,  and  is  sufficiently  suggestive  of  their  function  as 
newed  from  the  pathological  stand-point  of  the  old  hum  oral  bt.  What  we 
know  of  the  action  of  these  medicines  at  present  amounts  to  this,  that  they 
modify  the  nutritive  prooeeses  of  the  body.  As  the  phy$ialc^it  has  scarcely 
leiuned  the  alphabet  of  that  part  of  his  seience  which  treats  of  the  general 
BUtrition,  having  no  knowledge  as  to  what  is  the  real  dominant  force  in  the 
nutritive  processes, — as  he  is  unable  to  tell  with  certainty  in  what  organs 
the  universal  vital  pabulum,  the  blood,  b  formed,  much  less  to  point  out  the 
method  of  its  formation  and  the  laws  which  govern  its  development, — as  the 
paihohgxU  is  completely  baffled  in  attempting  to  find  the  essence,  as  it  were, 
of  the  morbid  processes  which  are  successfully  met  by  alteratives, — oa  he  can- 
tkot  point  out  to  us  what  perverted  functions  underlie  these  diseases  as  their 
baais,^ — why  should  the  therapeutht  be  expected  to  explain  the  rationale  of 
his  treatment  ?  The  empirical  facts  of  the  clinical  pathologist  are  met  by 
the  empirical  facts  of  the  clinical  therapeutist  It  is  absurd  to  gaxe  into 
mid -air  for  tlie  crowning  spire  before  the  foundation-stones  of  the  temple 
are  laid. 

To  deny,  as  has  been  done,  the  existeooe  or  value  of  medicines  of  tliis 
elan  because  we  cannot  tell  why  mercury  relieves  syphilis  or  why  iodide  of 
potaaittttn  cures  rheumatism,  is  as  absurd  as  to  di,ti\y  the  exii*tencc  of  the 
ijphilitio  and  the  rheumatic  dyscrasia  because  we  do  not  know  tl^eir  ultimate 
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DBture.  iiet  us  be  contyent,  until  more  light  cornea,  to  bold  fast  to  the  clinical 
facts,  each  belicviog  for  himself,  if  he  choose,  that  alteratives  alter  nutritiuD 
by  aflet'ting  the  functioxis  of  the  blood-making  orgaos,  or,  if  he  prefer,  that 
they  act  by  impressing  the  cells  of  the  body  directly  j  or,  what  is  even  more 
philnsophit-al,  eaeh  boldmg  his  mind  free  from  belief,  an  unoccupied  tablet 
on  whieli  the  truth  may  readily  be  inscribed  when  it  is  discovered. 


AOIDUM  AESEMOSUM-ARSENIOUS  AOID.  U.S. 
'White  Anem'cj  or  Ar&tnic,  ua  Gr^^t  prepared  by  sublimation  from  the  ores, 
is  in  transparent  masses ,  but  on  keeping  becomes  milk-white  externally.  It 
is  soluble  in  water,  has  a  vitreous  fructurej  is  odorless,  of  a  faint  sweetish 
taste,  and  volatilizes  without  fusion  '*  at  a  temperature  not  exceeding  400* 
F.**  When  it  is  put  upon  red-hot  iron  it  emits  a  garlicky  odor,  owing  to 
ib3  being  first  reduced  to  a  metallic  state  and  then  volatilised. 

Physiological  Action, — AAThen  applied  to  any  part  in  a  concentrated 
form^  arsenic  Ls  a  very  active  esebarotic,  and  even  when  Tery  much  diluted  It 
is  a  severe  irritant-  M"bcn  a  single  dose  of  just  sufficient  size  to  be  felt  is 
iageated,  colicky  pains^  diarrhoea,  and  perhaps  nausea  result.  Aft«r  a  xtrj 
large  toxic  dose,  in  from  one*quarter  to  three-quarters  of  an  hour  an  intense 
burning  pain  is  felt  in  the  cesophagus  aud  stomach,  soon  sjireading  to  the 
whole  belly,  and  often  accompanied  by  a  sense  of  constriction  at  the  l-lutmt, 
and  an  acrid,  metallic  taste.  In  a  very  short  time  violent  vomiting  and 
purging  come  on.  The  matters  rejected  are  at  first  mucous,  and  vaiiooslj 
colored  by  the  contents  of  the  primae  viae ;  but  they  soon  lieoome  bilious, 
and  often  yellowish  or  greenish,  and  finally  serous,  with  mucoid  flakes  and 
a  greater  or  less  amount  of  blood.  As  the  case  progresses,  the  syniptoms 
mentioned  increase  in  intensity,  and  to  them  are  soon  added  others  uf  dif- 
ferent nature.  The  thirst  is  excessive ;  the  urine  is  suppressed  j  the  ex- 
tremities are  icy  cold;  the  pulse  is  small,  feeble,  and  fn?quent;  the  rapid 
and  labored  respiration  is  very  much  embarrassed  and  painful  from  the 
abdominal  tendtjniess ;  the  surface  is  dark  and  cyanosed ;  violent  cnunpt 
add  their  torture ;  exhaustion  deepens  into  collapse  ]  convulsions  or  oocm 
ensue,  and  death  occurs  in  from  five  to  twenty  houre. 

In  another  set  of  cases,  when  the  dose  has  been  smaller  or  the  subject  leal 
seeplible,  the  termination  is  not  reached  so  soon.  After  symptoms  similar 
but  lesa  violent  than  those  just  described  have  lasted  from  a  few  hours 
to  one  or  two  day^,  a  remission  occurs ;  the  purging  and  vomiting  grow  less 
frequent,  or  perhaps  intermit ;  even  the  abdomirjal  tenderness  may  in  great 
meiLsurc  disappear,  but  the  persistent  thirst,  cold  extremities,  and  suppressed 
urine  show  that  the  danger  is  not  overpast,  and  after  a  time  the  case  puts  oa 
a  more  alarming  aspect.  The  belly  beoomes  very  tumid,  the  abdominal  pain 
more  severe^  difhculty  of  respiration  develops  itself,  the  face  is  swollen  and 
cyanosed,  nervous  symptoms,  tremblings,  cramps,  and  oonvulsions  appear,  and 
finally  an  icy  coldness  pervades  the  frame,  and  death  occurs  in  from  two  to 
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fix  d»js«     The  mind  is  generaJly  clear  to  tBe  Iiust.     If  the  pationt  stirrivo 

l(»ng  enough,  an  eruption  very  fretjuently  appears,  soroetimr^  as  early  as  the 

Bncond  day,  sametiraes  not  until  the  fifth.     Its  character  is  Taricnis :  thus,  it 

aaj  be  petechial,  urticaria-like,  papular,  vehicular,  or  pustular  (Ilistoire  de» 

Erupfiftits  ar*inicaJ€»,  par  Dr,  Inihert^Gourbeyre,  Mmtit.  df$  IIo/ttL^  1857). 

Such  are  the  ordhiary  symptoms  of  araenicjil  poisoning ;  but  anomalous 

cases  are  not  rare.     Sometimes  profuund  and  rapid  eollapso,  without  ab- 

dciTuinal  pain,  has  occurred  ;   in   other  cases  heavy  sleep,  deepening  into 

coma,  is  said  to  liave  been  the  most  marked  symptom.     Sometirae-s  arsenical 

poisoning  very  closely  resembles  cholera,  and  it  has  been  mistaken  for  it  not 

only  in  life,  but  also  after  death,  on  the  post-mortem  table  (  Virchotcjs  Archiv, 

1.870,  Bd.  1.  p.  450). 

When  arsenical  poisoning  is  not  fatal,  the  convalescence  is  apt  to  be 

^ow,  and  interrupted  by  various  dii*ordera.     Prominent  among  theae  are 

jkfTections  of  the  alimentary  canal,  due  to  the  structural  changes  produced  by 

"the  poison.     Nervous  symptoms  also  are  not  rare.     They  are  chiefly  neural- 

Igio  pains,  ans(>sthcsia,  and  paralysis.     The  latter  afiects  preferably  the  lower 

extremities,  commencing  and  remaining  longest  in  them ;  docs  not  select  the 

«!Xtensor  niu^^cle^.and  is  almost  always  aeeompanied  by  ansBsthesia,  or  at  least 

l>y  numbness  and  formication,  and  by  coldness  of  the  extremities  (Dr.  Leroy 

^*EtioIlea,6^c/j}<'/<e  Ilehdomadatrc,  1857,  vol.  iv.). 

The  most  obvious  lemoTis  found  after  death  from  acute  poboning  by  arsenic 
are  in  the  sU>mach  and  bowels,  even  when  the  poison  has  found  entrance 
through  other  ehannels  into  the  system.  The  gastric  mucous  membrane  is 
usually  swollen,  maculated  with  patches  of  a  deep^rimaon  or,  more  commonly, 
brownish-red  color,  and  b  often  softened  and  covered  witli  a  dlphtheritio 
exudation,  but  is  rarely  ulcerated.  Perforation  is  exeeedin;j:!y  uncommon. 
The  mucous  membmne  of  the  upper  piirt  of  the  small  intestine,  and  some- 
titties  of  thti!  whole  of  it,  is  in  a  oondition  similar  to  that  of  the  stomach. 
In  some  cases  the  lesions  very  closely  resendile  those  of  cholera,  as  wua  first 
pointed  out  by  Prof,  Virehow  (  Virchotas  Archiv^  Bd,  xlvii.).  In  the  micro- 
wsopic  examination  of  a  cadaver  whose  bowels  were  filled  with  a  *'  riee-waler** 
laid,  that  observer  fimiid  in  the  intestinal  contents  epithelial  flakes,  and  the 
Engus  described  by  Klobs  as  peculi^ir  to,  und,  indeed,  the  cause  of,  cholera. 
The  epithelial  cells  of  the  nnieous  meinbnine  were  choked  with  granules,  and 
ly  of  them  in  an  advanced  stage  of  fatty  degenenition  ;  the  intei^titial 
wa**  full  of  large  round  granulated  celln ;  the  sulitary  t;lauils  mu]  Feycr's 
patches  were  very  much  swollen,  Tbe.sc  facts  have  been  c^tnfiuuctl  by  Dr. 
Hoffmann  (  Virehow' sArchtv^  Bd.  I  p,  45G).  The  gastro-intestinal  lesions 
producetj  by  arsenic  are  not  due  solely  or  largely  to  its  iuimediate  local 
effect,  since  they  occur  equally  when  the  animal  is  kilted  by  injection  of  the 
poison  into  a  vein.  The  local  influence  of  the  drug  is,  however,  probably 
Dot  ah(»givther  lost,  since  Unterbergcr  (foe.  cit)  found  that  a  larger  dose  was 
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required  to  kill  an  animal  by  venous  injection  than  bj  exhibition  by  the 
mouth. 

It  can  scarcely  be  doubted  that  in  arsenical  poisoning  there  is  a  wide- 
spread granular  or  fatty  degeneration  of  the  tissues.  The  evidence  as  to 
man  is  not  so  complete  as  is  desirable,  but  M.  Karajan  (Tardieu,  Sur  tEm,- 
pai9onnemcntf  p.  335)  reports  in  one  case,  which  had  been  mistaken  during 
life  for  acute  atrophy  of  the  liver,  that  the  viscus  was  atrophied  and  of  a 
characteristic  fatty  color ;  and  Fr.  Grohl  and  Fr.  Hosier  (  Vtrchow's  Archie, 
Bd.  xxxiv.  p.  213)  one  in  which  they  found  fatty  or  granular  metamorphosis 
of  the  glands  and  epithelium  of  the  stomach  and  iutestines,  of  the  cardiac 
muscle,  of  the  diaphragm,  of  the  cortical  portions  of  the  kidney,  and,  to  a 
slight  extent,  of  some  of  the  voluntary  muscles ;  Dr.  1. 1.  Pinkham  (^BoUtm 
Med,  and  Sur^.  Joum.,  1878,  358)  one  in  which  the  liver,  kidneys,  and  epi- 
thelial  lining  of  the  peptic  glands  were  almost  destroyed. 

The  absolute  demonstration  of  the  degeneration  produced  by  arsenic  was, 
however,  made  by  Dr.  Saikowsky  (  V\rchow^$  Archiv,  Bd.  xxxiv.  p.  77),  of 
Moscow,  who  was  also  the  first  to  point  it  out    In  his  numerous  experiments 
upon  rabbits  he  found  that  when  the  animals  were  poisoned  by  a  small  dose 
of  arsenic,  so  as  to  live  from  three  to  six  days,  the  liver  was  much  enlarged 
and  very  fatty, — indeed,  contained  more  fat  than  the  "  phosphoruB-liver.** 
On  microscopical  examination,  the  cells  on  the  exterior  of  each  acinus  were     4 
seen  to  be  natural ;  those  in  the  centre  in  the  most  advanced  stages  of  de-     - 
generation.     The  kidneys  were  simiUiiy  affected, — their  tubes  choked  up    < 
with  fat-globules,  their  epithelium  almost  completely  destroyed.     The  mns-    « 
des  of  the  heart  and  diaphragm  were  almost  equally  compromised.     Dr.     . 
Saikowsky  also  noted  that  early  in  both  arsenical  and  antimonial  poisoning  *:; 
the  glycogenic  function  of  the  liver  ia  abolished.'*'     In  frogs  poisoned  with 
arsenic  the  epidermis  peels  off  from  the  derm,  as  first  noted  by  Binger  and 
Murrell,  and  Emily  A.  Nunn  has  found  that  the  influence  of  the  poison  is 
first  manifested  in  the  under  portion  of  the  epidermis,  the  degeneration  pro- 
gressing from  the  derm  outwards  {Journal  of  PhyM.ogy^  i.  247). 

As  arsenic  is  never  used  in  medicine  for  an  acute  effect,  the  chief  interest 
to  the  therapeutist  centres  around  its  physiological  action  when  given  in 
small  doses ;  yet  it  seems  necessary  here  to  take  cognizance  of  the  physio- 
logical action  of  large  amounts  of  the  poison.'f 

Kervom  and  Muscular  System. — The  symptoms  of  arsenical  poisoning  in 
man  show  that  the  drug  has  a  marked  influence  upon  the  nervous  system. 
Dr.  W.  Sklarek,  of  Berlin  {Rcichcrt's  Archtv,  1806),  has  found  that  the 

*  For  A  8pectro8copio  Rtudy  of  the  cfTeot  of  arsenic  upon  the  ooloring-matter  of  the  blood, 
see  Centralblattf  1868,  p.  609.  It  is  interesting  here  to  note  that  arsenic,  antimony,  phoa- 
pborus,  and  ammonia  act  very  similarly,  if  nut  identically,  opon  the  blood. 

f  I'erhups  it  is  necessary  tu  give  a  reference  to  the  uuproven  theory  of  Prof.  Binz  iim 
regard  to  the  ultimate  methods  of  tiio  influence  of  arsenic.  Consult  Archie  Ejcper.  J*ath» 
tt.  Pharm.,  Bd.  xi.  200 ;  Bd.  xiii.  257. 
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trsciimtisfi  of  poU^um  aod  of  sodium  hnd  exactly  the  same  effect  as  the 
irv-'iiie  iuwlf  upon  frogs.     Within  five  miuutea  after  the  injeciioD  of  one- 
faarth  to  two  c,c,  of  a  two  per  cent,  a^jlution  of  areerjious  acid^  or  of  the 
irsciiiatcs  of  sodium  or  potassium,  all  voluntary  movement  ceased  in  the 
frog;  although  when  the  aniomi  was  laid  upoo  his  back  he  struggled  very 
acitvely  to  recover  his  position.     At  this  time^  however,  all  fieosibility  to 
c^liemicttl  and  mcchatiicul  irritants  was  loet^  cutting,  burning,  or  corroding 
fuiling  to  elicit  any  response.     That  the  motor  «ystem  was  not  at  fault  was 
shown  by  the  activ^e  movements  when  the  frog  was  placed  upon  hia  back,  aa 
H|l  as  by  the  results  of  cleetritsal  stimulation  of  the  nerves.     The  paralysis  or 
«^ictQe8s  mast  have  been  due  to  an  abolition  of  sensation*    That  thi^  was  spioali 
nod  not  peripheral,  was  proven  by  the  circumstance  that  tying  the  iliac  artery 
^pOQ  one  side  before  the  administration  of  the  poison  had  no  effect  iii  pre* 
serving  sensibility  in  the  protected  leg.     The  only  explanation  of  the  struggle* 
of  the  frog  to  recover  his  position  after  poisoning  is  to  be  found  in  his  having 
been  influenced  through  viisiun,  or  else  in  the  theory  that  the  muscular  sense 
in  distinct  from  that  of  common  sensibility  and  is  not  affected  by  arsenic. 
The  reeearches  of  Ringer  and  Murrell  (Journal  of  Physhlog^^  i.,  p.  217) 
tipon  frogs  have  given  very  different  results  from  those  just  described^  they 
finding  that  the  symptoms  of  poisoning  C4ime  only  afler  the  lapse  of  som^ 
hoursi  and  that  paralysis  of  voluntary  motion  preceded  that  of  sensation 
and  reflex  action.     Drs.  Ringer  and  Murrell  suggest  that  these  difference* 
of  rt?sult  depend  upon  the  time  of  year  at  which  the  frog  was  cxpenmentcd 
^^p.     There  is  accord  between  the  experimenters  in  regard  to  the  cause  of 
ifie  final  paralysis,  all  finding  that  it  is  produocil  by  a  direct  action  of  the 
insenic  upon  the  nerve-centres,     llinger  and  Murrell  have  viXm  shown,  how- 
ever, that  the  nerves  and  muscles  do  not  entirely  escape  the  poison,  which 
Seetua  to  he  more  or  less  toxic  to  alt  highly-organized  tissues. 

Circulation. — Uixm  the  heart  of  the  frog  Dr,  Sklarek  found  that  arsenic 
exerts  a  very  powerful  influence,  lessening  the  rapidity  atul  force  of  the  beat, 
iuid  finidly  arrcisling  the  contraction.  That  this  cardiac  action  of  arsenic  is 
flirect  was  shown  by  the  exact  similarity  of  tlie  phenomena  produced  by  the 
CLpplieation  of  arsenic  to  the  heart  cut  out  of  the  body.  The  arrest  was 
never  iust^intaneous,  but  always  precedtnl  by  slowing  of  the  beat ;  and  after 
moTement  had  ceased,  galvanic  or  mechanical  irritation  caused  imperfect  sys- 
tolic movements.  In  no  e*ii4e  did  Dr.  Sklarek  observe  any  signs  of  functional 
#Kctt4finenl  preceding  the  dovclitpinent  of  the  cardiac  or  motor  paralysis. 

KDr,  Sklarek  also  found  that  in  arsenicaJ  poisoning  in  the  cat  there  ia 
eat  feductiou  in  the  force  and  freffuency  of  the  heart  s  pulsations,  Ue- 
mly  the  effect  of  the  poison  upon  the  circulation  of  iiiiimuuds  has  been 
e!ulM>ratoly  investigated  by  Dr.  8.  Unterberger  [Archiv  fUr  Exper.  PittL 
utul  Pltnnn.^  Bd.  ii.).  Like  Cnnza,  he  found  that  in  arsenical  poisoning  the 
heart  persists  in  its  movements  after  the  cessation  of  respiration,     Imme- 

tan  injection  of  the  poison  in  cats  and  dogs,  both  the  pulso-rate 
m  1 
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and  the  arterial  pressure  fall  enormouslj,  and  if  the  dose  has  been  sufficient 
they  never  recover  themselves.  Dr.  Unterberger  did  not  make  out  the 
cause  of  the  fall  of  the  pulse-rate,  but  the  experiments  of  Sklarek,  already 
mentioned,  indicate  that  it  is  due  to  a  direct  action  on  the  heart. 

The  depression  of  the  arterial  pressure  was  shown  by  Unterberger  to  be 
largely  due  to  vaso-motor  paralysis,  for  in  an  animal  under  the  influence  of 
the  poison  neither  galvanization  of  a  sensory  nerve  nor  of  the  vaso-motor 
centre  in  the  upper  cord  had  any  influence  upon  the  force  of  the  blood- 
current.  Galvanization  of  the  splanchnics  had  no  effect  upon  the  arterial 
pressure, — apparently  showing  that  the  vaso-motor  palsy  was  peripheral ;  but 
Dr.  Unterberger  found,  to  his  astonishment,  that  stimulation  of  the  cervical 
sympathetics  had  the  usual  effect  upon  the  vessels  of  the  rabbit's  ear.  Sup- 
posing that  these  observations  be  correct,  there  are  only  two  seemingly  pos- 
sible methods  of  reconciling  them :  either  the  drug  acts  upon  the  jieriphcral 
vaso-motor  nerves  in  the  abdomen,  and  not  upon  the  samj  nerves  in  the 
neck,  or  else  there  is  during  arsenical  poisoning  such  depression  of  the  power 
of  the  cardiac  muscle  that  narrowing  of  the  blood-path  does  not  have  the 
usual  effect.  Dr.  Unterberger  found  that  compression  of  the  abdominal 
aorta  was  followed  by  a  great  rise  of  pressure,  and  therefore  believes  that  the 
heart  in  arsenical  poisoning  has  not  lost  its  power.  Some  complicated  trans- 
fusion experiments  which  he  made  indicated  differently,  so  that  whilst  his 
proposition  that  arsenic  paralyzes  the  peripheral  vaso-motor  nerves  of  the 
abdomen  and  not  those  of  the  head  may  be  considered  probable,  it  certainly 
is  not  proven.  It  would  be  a  very  easy  matter  to  decide  the  question  by 
dividing  the  spine  in  a  poisoned  animal :  if  the  reduction  of  the  arterial 
pressure  be  really  due  to  an  abdominal  vaso-motor  paresis,  section  of  the 
spine  should  have  but  little  effect  on  it.  There  appears  to  be  no  doubt 
that  the  cardiac  muscle  is  more  or  less  weakened  by  the  poison. 

Action  of  Small  Doses. — Minute  quantities  of  arsenic  may  be  given  for  a 
long  time  without  producing  any  perceptible  effect,  unless  it  be  a  shar})ening 
of  the  appetite,  due  to  the  local  action  on  the  stomach.  When  the  dose  is 
increased,  more  active  manifestations  of  gastric  irritation  may  appear,  such  as 
loss  of  appetite,  nausea,  abdominal  pain  or  uneasiness,  diarrhoea,  and  perhaps 
sympathetic  headache.  By  the  use  of  frequent  small  doses  these  symptoms 
may  be  generally  avoided,  and  what  may  be  termed  the  constitutional  action 
of  arsenic  be  obtained.  The  first  sign  of  this  is  generally  a  puflBness  about 
the  eyes,  at  first  visible  only  in  the  early  mornings,  but  soon  incrcivsing 
into  decided  oedema,  which  afler  a  time  may  lose  its  local  character  and  the 
patient  be  involved  in  general  anasarca.  This  anasarca,  as  was,  I  believe, 
first  pointed  out  by  Dr.  S.  Weir  Mitchell  {New  York  Medical  Jourua/,  vul. 
i.),  may  or  may  not  be  preceded  or  accompanied  by  the  presence  of  albuniep 
and  of  tube-casts  in  the  urine.  Beyond  the  production  of  the  symptoms 
spoken  of,  arsenic  should  never  be  employed  in  medicine. 
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Uafurtuoately,  uwiDg  to  the  frequent  use  of  the  metul  m  tlic  arts,  cbrotiic 
pobuttmg  with  it  is  by  do  means  unoummoQ. 

Although  the  symptoms  vury  a  good  deiil  and  are  often  obscure,  yet  in 
Aliuo^st  every  caso  they  are  sufh  as  should  at  unce  awaken  suspicion.     They 
Itave  been  suuimed  up  by  Prof  Taylor  as  followd :  **  Dryness  and  irritation 
of  the  thrtmt,  irritation  of  the  mucous  membranes  of  ihe  eyes  and  nostrils, 
clry  cough,  kngnor,  headache,  loss  of  appetite,  nausea,  colicky  pdns,  numb- 
nesOy  cramp,  irritability  of  the  bowels,  attended  with  mucous  discharges, 
^reat  prostration  of  strength,  a  feverish  condition,  and  wasting  of  the  body/' 
It  in  verj'  evident  that  llie  symptoms  of  irritatiuii  of  the  respiratory  inucous 
anembmue  are  largely,  if  not  entirely,  due  to  the  local  action  of  the  arsenic, 
mnee  the  poison  finds  access  to  the  system  through  the  respiratory  organs. 
The  eonstitutional  troubles  most  uniformly  present  in  the^e  ciuses  are  weak- 
ness and  emaciation,  often  accompanied  by  more  decided  nervous  manifestap 
lions  than  the  picture  drawn  by  Dr.  Taylor  would  suggest :  great  depression 
of  spirits  and  irritability  of  disposition,  sleeplessness,  giddinees,  headache 
iritb  a  feeling  of  constriction  in  the  forehead,  numbness  in  the  extremities, 
muscular  tremors  or  stiffness,  vertigo,  and  even  convulsions  and  paralysis, 
sre  very  common.    Indeed,  in  some  cases  these  nervous  symptoms  constitute 
the  chief  if  not  the  sole  features.    (See  i)eM/«c7Ma  Kliuikj  1874,  No.  31  j  also 
Schmidt's  Jahrbucher,  Bd.  ckv.  p.  233.) 

Dr.  Kirchgiisser,  as  the  result  of  very  large  experience,  asserts  that  the 
mu9t  characteristic  phenomena  of  chronic  arseuicism  ore  a  brown  pigment- 
deposit  in  the  skin  of  the  face,  iiifliiramatory  affection  of  the  eyelids,  and 
the  disturbances  of  sensibility  and  mution,  which  affect  most  frwjuently  the 
lower  extreniities,  together  with  scalding  during  urination.  Out  of  eight 
mm,  be  found  arsenic  in  the  urine  in  six  (^Berlin,  CciUralblatij  p.  574, 
1868). 

Seemingly  opposed  to  this  every -day  experience  is  the  aaaerted  "  ufBenio 

eating"  of  the  peasants  of  Htyria.     It  is  stated  by  some  that  the  arsenic  ia 

imken  by  the  young  girls  to  beautify  their  complexion  and  to  enhance  theb 

ciuo'ins ;  by  others,  that  the  object  sought  to  be  attained  is  protection  agiunst 

iU^euical  fumes  by  those  engaged  in  the  manufacture  of  tlie  metal,  and  the 

tDCTcase  of  the  powers  of  endumnce  and  of  the  *'  wind**  in  huntsmen  and 

others  who  do  a  great  deal  of  monntaiii-elimbitig.     The  habit  is  said  not  to 

be  detrimentid  to  Ufe,     Indeed,  the  toxiphagi  are  asserted  to  bo  remarkably 

liOOg-livcd  people.     In  regard  to  the  dose,  three  grains  are  said  to  be  taken 

lu  A  csommencement,  and  to  be  increased  to  thirty  I    Originally  affirmed  by 

^ogt  {Lehrbiich  der  Pkamyicodynamih,  dritte  Aufl.,  Bd.  i.),  the  existence 

of  this  pnictice  has  been  especially  asserted  by  Tschudi  (quoted  by  Prof 

Stills),  and  more  recently  by  Chs.  Heisch  (P/iarmaceuiicai  Journal  and 

Tramuclioftx,  vol.  i.,  2d  series,  1859  and  1860,  p.  556)* 

Nutwitlistanding  the  assertion  of  HeUch,  the  exbtenceof  the  pmctioe  was 
not  croditixl  (see  Britiah  afui  Foreign  Med.-Chir.  Review^  vol  xxix.  p.  144), 
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but  in  1864  Dr.  C.  Maclagan  (^Edin.  Med.  Joum.^  1864,  p.  203)  vuitcd 
Styria,  saw  several  arsenic-eaters,  administered  to  one  of  them  five  grains  of 
the  substance  at  a  dose  without  ill  effects,  and  found  the  poison  in  the  urine. 
He  also  analyzed  the  material  which  the  men  habitually  took,  and  found  it 
to  be  arsenic. 

An  unsigned  (editorial  ?)  communication  in  tho  Edinburgh  Medical  and 
Surgical  Journal  (1871,  vol.  zvi.  p.  569)  further  asserts  that  a  royal  com- 
mission has  examined  into  the  subject,  and  that  their  report  indicates  that  tho 
practice  exists,  but  that  it  has  been  grossly  exaggerated.  They  affirm  that 
arsenic-eating  is  practiced  chiefly  in  the  northern  and  northwestern  parts  of 
Styria;  that  the  white  arsenic  is  preferred,  the  yellow  conmiercial  article 
being  sometimes  taken,  the  native  red  arsenic,  or  orpiment,  very  rarely ;  that 
the  commencing  dose  is  about  0.22  grain,  which  is  very  slowly  increased 
to  0.62  grain  avoirdupois.  The  "  ratsbane-eaters"  almost  all  belong  to  tlye 
lower  classes,  and  are  said  to  be  generally  strong  and  healthy  persons, 
courageous,  pugnacious,  and  of  strong  sexual  disposition.  These  statements 
are  in  accord  with  those  of  Dr.  Maclagan,  and  must,  I  think,  be  accepted 
aa  true.  Dr.  Maclagan  also  says  that  in  one  case  of  suspected  murder  in 
Styria  the  prisoner  was  acquitted  on  the  ground  that  the  deceased  was  an 
arsenic-eater. 

Of  especial  interest  in  connection  with  arsenic-eating  is  the  verity  or  non- 
verity  of  the  asserted  effect  of  the  drug  upon  tissue-changes.  Schmidt  and 
Stiirzwage  believe  that  it  has  such  action  in  a  very  marked  degree,  because 
in  their  experiments  upon  rabbits  they  found  a  decided  diminution  in  tho 
excretion  of  carbonic  acid  and  of  urea  during  the  use  of  minute  doses  of 
the  poison.  Fokker  (Sclimidt's  Jahrb.,  clviii.  13),  however,  was  unable  to 
perceive  in  three  experiments  that  daily  doses  of  from  .15  to  .075  grain  of 
arsenic  to  a  dog  had  any  effect  upon  the  elimination  of  urea,  and  Kossell 
and  Gaethgens,  in  two  experiments,  have  noted  a  very  decided  increase  of 
tho  elimination  of  urea  produced  by  toxic  doses  of  arsenic  in  the  dog  (Arch. 
Exper,  Pathol  et  Pharm.^  Bd.  v.  133,  also  Centralb.  Med,  HVm«/i.,  1875, 
530 ;  1876,  833).  At  present  the  evidence  is  not  sufficient  to  warrant  a 
positive  opinion,  but  appears  to  indicate  increased  nitrogenous  elimination  as 
the  result  of  repeated  small  toxic  doses  of  arsenic 

When  arsenic  is  administered  in  small  repeated  doses,  it  may  act  as  i 
tonic,  by  slightly  irritating  the  stomach  and  thereby  provoking  an  appetite  • 
and  in  certain  cachexias  it  does  increase  the  muscular  strength  and  the  ;.en- 
eral  vigor.  The  history  of  arsenic-eating  indicates  that  the  drug  has  some 
positive  tonic  influence  over  nutrition,  and  although  the  amelioration,  the 
increa^jo  of  strength  and  blood,  by  its  use  in  cachexias  may  be  due  to  an 
indirect  action  of  the  drug, — to  a  removal  or  overcoming  of  the  morbific 
agent  on  the  disease,  and  a  consecfuent  allowing  of  the  recuperative  powers 
of  the  system  to  assert  themselves, — there  is  much  reason  for  believing 
that  it  acts  largely  as  a  direct  stimulant  to  nutrition.     All  that  we  know  of 
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tlie  effect  of  arBebio  upoo  tbe  system  throws  only  enough  li;xht  upon  its 
thempeuUc  action  to  enable  us  to  class  it  as  an  altcrativei — a  niadiSer  and 
€>fien  an  improver  of  nutrition, 

Eliminatwii, — There  is  abundant  proof  of  tbe  absorption,  and  no  less  of 

f  the  dioiiutttion,  of  arsenic.     Indeed,  the  latter  appears  to  take  phice  with 
cxoepdotml  rapidity.     Thus,  MM.  Fiandin  and  Danger  (Huseraojin,  Toxi- 

,  aAogic,  p.  B23)  failed,  three  days  afler  the  last  dose,  to  detect  it  in  the 

'  bodies  of  animals  to  which  fifteen  grains  had  been  given  daily ;  and  in  a 
ehild  killed  in  two  days  by  an  arsenical  pigment,  none  of  the  metal  could  bo 
foand  io  the  body  {Brttuh  and  Foretgn  Mcd^-Chir,  Reniew^  1870,  vol  xlv.). 
In  the  great  majority  of  instances,  however,  there  is  no  trouble  in  finding 
orseoic  in  the  bodies  of  those  poisoned  by  it,  and  Stcinh'auser  reports  a  case 
in  which  it  was  found  io  the  remnants  of  a  corpse  that  had  been  buried  for 
twenty-two  years  (Berlin,  CenlralUaHj  1868,  p.  160).  The  principal  chan- 
nel of  escape  Is  the  kidneys ;  but  elimination  also  takes  place  through  the 
rnacous  membrane  of  the  alimentary  c-;inal,  through  the  skin,  and  even  in 
the  saliva  and  the  tears.  Unterberger  Ikls  detected  it  in  the  alimentary  canal 
of  animals  poisoned  by  injection  into  the  vein.  M.  Chatin  has  found  it  in 
the  serosity  of  u  blister,  Bergeron  aji  I  Lcmaltre  in  the  sweat  i^BritUh  and 
/ornyn  Mtd.-Chir,  Review^  vol  xlviii.,  1871),  and  Taylor  {(Juj/'s  Ilospital 
MeporU^  vol*  x,,  3d  series,  1864,  p.  227)  in  the  contents  of  the  stomach  of 
.  child  poi^ned  by  ite  application  to  the  scalp  * 
Especially  in  connection  with  the  therapeutic  uae  of  arsenic  in  malarial 

I  Cerer,  some  interest  attaches  to  the  effect  of  the  drug  upon  tlie  lower  organ- 
isms and  fermentations.  The  subject  has  been  pjirtially  investigated  by 
Johannsohn  (Arch,/Ur  Expcr.  Path,  und  Tlierap.y  Bd.  ii.  p.  106),  who  con- 
cludes that  the  poison  produces  a  pet!uliar  degeneration  of  the  yeast-plant,  but 
actually  increases  the  production  of  bacteria  iu  yeast.  When  small  amounts 
of  arsenic  were  added  to  yeast  and  syrup,  the  fermentative  process  wua  at 
first  very  ranch  checked,  but  not  absolutely  prevented.  Afler  a  time  the 
proc^fis  went  on  faster  again.  In  urine  Johaunsohu  found  that  the  ptPison 
hindered  the  production  of  Jlicrococcus  urea,  but  actually  favored  that  of 
other  fungi.  In  the  lactic  fenncntatiou  the  growth  of  the  peculiar  fungi 
was  checked  J  whilst  that  of  Mucor  mucedo  was  favored.  The  fact  that 
arBcnic  acts  fJowly  upon  the  yeast  has  been  confirmed  by  Schaefer  and 
Boehm  (Arheiien  Physiol  Inst.  Wiirzlmrger  Hochschule^  1873,  p.  173). 
Both  Johannsohn  and  iSchaefer  and  Bijchm  have  found  that  arsenic  exerta 
no  influence  upon  non-organized  ferments,  either  vegetalile  or  animal,  such 
as  amygdaliu,  pepsin,  pancreatin,  etc. 


*  Vnrimii  ohsorvoni  linvu  oadcatorcnl  to  dcturmjao  whicli  tifauM  contnin  niost  iinr^nio 
miter  tleuth  i'ruut  the  poison^  wit^  viirying  ri'^ulLa.  Conjult  Arch.  ti.  Ph^*ioL  Aorw.  tt 
/AifA.,  »475,  ii.  «a:i;   Vktm.  V^ntrnttUutU  l^7W^  <SU2 ;  .IrcA,  Ejtjter,  Path.  «.  Phatm.,  xiVu 
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Therapeutics. — Our  knowledge  of  the  value  of  arsenic  in  disease  rests 
solely  upon  clinicul  observation,  which  has  abundantly  established  its  use 
in  certain  very  diverse  affections.  Chief  among  these  is  chronic  mtilanal 
dj/scrtisia.  No  one  would  at  present  think  of  employing  it  in  acute  re- 
mittent  fevcr^  or  even  in  acute  intermittent^  unless  under  very  peculiar 
circumstances.  It  is  in  those  cases  which  have  resisted  quinia,  in  which  the 
paroxysms  have  become  irregular,  returning  at  long  or  irregular  intervals, 
and  in  which  the  anaemia  and  the  general  nutritive  disturbance  are  even 
more  prominent  than  the  febrile  disorder,  that  arsenic  b  especially  valuable. 
In  these  cases  it  should  be  administered  with  sufficient  boldness,  very  gen- 
erally in  conjunction  with  iron.  Prof  George  B.  Wood  recommends  that 
the  first  doses  should  be  as  large  as  the  system  will  endure,  so  as  to  make  a 
decided  impression  at  once.  When  the  ague-paroxysms  are  fret|uent,  it  is 
perhaps  well  to  employ  this  plan ;  but  when  it  is  rather  the  cachexia  than  the 
active  disorder  that  is  to  be  combated,  it  is  preferable  to  commence  with 
small  doses  and  to  increase  them  until  some  constitutional  symptom  is  pro- 
duced. In  ordinary  intermittents,  after  the  paroxysms  have  been  broken  up 
by  quinine  it  is  very  well  to  place  the  patient  upon  a  preparation  of  arsenic, 
iron,  and  quinine,  as  a  prophylactic  against  their  return.  When,  in  ordinary 
intermittent  fever,  for  any  cause  quinia  cannot  be  administered,  arsenic  may 
be  employed.  In  these  cases,  as  already  intimated,  the  first  doses  should  be 
large,  so  as  to  make  an  immediate  impression ;  from  five  to  ten  minims  of 
Fowler's  solution,  properly  diluted,  maiy  be  given  every  two  or  three  hours 
until  some  decided  symptom  is  produced^  When  the  stomach  refuses  the 
remedy,  it  has  been  recommended  by  Boudin  to  give  it  by  the  rectum,  which 
he  affirms  will  often  bear  even  a  grain  of  the  acid.  Not  more  than  a  third 
of  this  amount  should,  however,  be  used  as  a  commencing  dose.  In  malarial 
iiUemiittent  neuralgia^  arsenic  may  be  employed  as  a  very  useful  adjuvant 
to  the  antiperiodic  alkaloids.  Dr.  K.  M.  Downie  calls  attention  (^Indian 
Medical  Journal,  1872)  to  the  value  of  arsenic  as  a  prophylactic  agidnst 
malaria.  His  trials  were  not  numerous  enough  to  be  conclusive,  but  so  far 
as  they  go  they  indicate  that  arsenic  is  even  superior  to  quinia.  Becently 
attention  has  been  drawn  to  the  great  value  of  arsenic  in  lymphatic  tumors, 
especially  in  the  affection  known  as  malignant  lymphoma  (  Wien,  Med,  Woch,, 
1871 ;  Arch.  Klin.  Ohir,,  xviii.  j  ^flicker's  Jahr.,  1877).  Advantage  is  said 
to  be  souieiimes  derived  from  injections  of  the  remedy  into  the  growth. 

Having  had  very  little  experience  myself  in  the  use  of  arsenic  in  $kin 
disease.  Dr.  Louis  A.  Duhring,  Professor  of  Dermatology  in  the  University 
Hospital,  h:us  kindly  furnished  me  with  the  following : 

As  Ls  well  known,  arsenic  has  long  been  used  and  held  in  high  esteem  as  a 
remedy  in  the  treatment  of  cutaneous  diseases.  It  is  proper  to  state,  how- 
ever, that  at  the  present  day  there  exists  a  gfeat  diversity  of  opinion  con- 
cerning its  actual  value  as  a  therapeutic  agent  against  this  chiss  of  diseases. 
Certain  dermatologists  claim  to  derive  marked  good  from  its  employment  in 
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^^Kitte  «  Iai^  Dumber  of  afiectious^  while  others  of  erjual  experience  are  id- 

^Bttoed  to  pkoe  but  Httle  reliance  upoa  its  curative  powers.     Witliout  eQtering 

"it  ftU  into  this  diacussioD,  it  nmy  be  uuhc^itiainglj  said  ihat  it  Is  a  remedy 

of  real  worth  aod  service  iti  several  very  iiiipoatant  cutuneoiui  diseaiiea^  and 

that  it  may  be  cgiubined  with  other  remedies  and  used  with  good  result  io 

^^«erulti  olher  disea^^^  of  the  tskiu,  aetiug  iu  these  crises  as  a  general  tonic. 

^|ifc  is  the  dennatologiiit's  most  valuable  iuternut  remedy  in  a  large  oumbor 

of  cises.     But  it  m\ist  be  skilfully  GiDpl(>3'^ed,  and  the  eases,  moreover,  must 

Im  seleoied  if  we  would  expect  satisfactory  results.     To  say  that  arseoic  is 

of  ttse  iQ  diseases  of  the  skin  viewed  eoUeulively,  is  an  assertion  so  vague  as 

^■Id  be  of  no  practical  value.     Not  only  is  it  necessary  to  speetfy  the  disense^ 

HBtit  it  is  even  important  to  desij^nate  the  particular  stage  if   we  would 

employ  the  remedy  suecessfully. 

Araeuic  exerts  its  influeuce  chiefly  upon  the  epidermis-      Hence  it  is 

found  that  diseases  affecting  the  more  superficial  strata  of  the  skin  are  most 

amenable  to  its  infiuence.     It  posse^^ses  Utile  or  no  effect  upon  the  diseases 

which  have  their  seat  in  the  deeper  structures. 

,  Its  action  upon  the  skiu  is  slow^  weeks  and  months  being  requisite  to 

^BAfoduce  the  desired  result.     Improvement  once  obtained,  it  is  usually  ex- 

^*  fed i cut  to  allow  the  patient  to  continue  the  use  of  the  remedy  fur  some 

weeks  afler  all  symptoms  of  the  disease  have  disappeared. 

AmeDie  should  never  he  employed  in  the  acnte,  inflammatory  stage  of 
4iijr  diseaee  of  the  skin.  It  should  not  be  pra^ribed  when  there  is  great 
heat,  burning,  intense  itching,  or  rapid  cell-change-  It  not  only  is  of  no 
k^enefit  at  this  stage,  but  L^  in  most  cases  positively  injarious,  tending  to 
^Bngment  the  activity  of  the  morbid  process.  It  stimulates  the  rote  into 
^Kbtiou  when  rest  is  most  needed.  Its  administnition  should  be  withheld 
^vlntil  the  acute  symptoms  have  subsided. 

Of  many  of  the  dissimilar  diseases  in  which  arsenic  has  been  employed^ 
lx>th  with  and  without  reputed  success,  no  mention  need  here  be  made.     It 
'^rill  suffice  for  the  purpose  in  hand  Ui  refer  to  those  affections  which  it  is 
generally  conceded  are  more  or  less  favorably  influenced.     It  is  untiuestion- 
ably  of  great  value  in  pmrutsis.     But  it  is  not  of  benefit  in  every  case,  nor 
should  it  be  prescribed  for  all  forms,  or  in  all  stages,  of  this  disease.     When 
the  process  is  Tcry  active,  attended  with  intense  hyper^emia,  arsenic,  as  a 
rule,  only  aggravates  the  inflammatory  condition.     The  more  active  tSie  cell- 
proliferation,  the  less  probability  is  there  of  its  being  of  benefit.    On  the  other 
■■llaad,  the  more  indolent  and  sluggish  the  disease,  the  greater  the  chances  for 
^Hmprovemenc.     It  should  be  withheld  ntuil  the  process  has  fairly  settled  in 
^pitB  career.     In  cases  of  psoriasis  of  long  standing,  which  manifest  little  dis- 
positioQ  to  undergo  change,  it  is  particuhirly  useful. 

It  is  of  undoubted  service  in  certain  varieties  of  eczemat  especially  in  the 
chronic  squamous  and  papular  varieties;  also  where  the  elementary  lesions 
are  but  ill  defined }  andj  finally,  where  the  disease  is  unusmdly  superficially 
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seated,  and  where  there  is  only  slight  infiltration  of  the  skin.  Certain  forms 
of  persistent  localized  papular  and  vesicular  eczema,  having  a  marked  temh 
ency  to  recur,  as,  for  example,  of  the  fingers,  also  oflen  yield  readily  to 
arsenic.     It  should,  of  course,  be  avoided  in  acute  eczema. 

Pemphigm  is  decidedly  influenced,  and  often  permanently  relieved,  by 
its  use.  It  is  our  most  reliable  remedy  for  this  disease.  Here,  as  in  other 
conditions,  the  older  the  process  the  more  likely  are  we  to  obtain  favoraUe 
results.  In  lichen  planus  and  in  lichen  ruber  it  is  employed  with  great 
advantage.  Prescribed  in  minute  doses,  as  a  tonic,  it  may  sometimes  be 
^ven  with  benefit  in  chronic  urticaria. 

It  is  likewise  of  value  in  certain  varieties  of  acne.  Before  prescribing 
it,  however,  the  digestive  tract  should  be  carefully  looked  into,  and  if  dis- 
ordered in  the  least  degree,  it  should  firet  be  rectified.  The  same  remark 
holds  good  for  its  use  in  all  diseases  of  the  skin.  Taken  for  a  considerable 
time,  several  months,  it  often  exerts  a  marked  influence  upon  the  small 
pustular  and  papular  forms  of  acne,  and  also  in  those  cases  where  there  is 
an  accompanying  erythematous  rosacea. 

The  two  preparations  of  arsenic  which  it  is,  as  a  rule,  advisable  to  employ 
are  arsenious  acid  and  liquor  potassii  arsenitis.  The  latter  will  be  found  the 
more  desirable  form  for  ordbary  use.  Arsenious  acid  is  given  in  pill  form, 
with  sugar  of  milk,  or  combined  with  a  grain  each  of  black  pepper  and 
powdered  liquorice,  constituting  the  compound  known  as  the  Asiatic  pill, 
which  may  be  prescribed  in  various  strengths,  suitable  to  the  case.  The 
liquor  potassii  arsenitis  is  best  given  with  water  or  combined  with  a  bitter 
tincture  or  infusion ;  it  is  also  well  borne  combined  with  the  wine  of  iron. 
The  mode  of  ordering  the  solution  pure,  and  directing  so  many  drops  to  be 
taken  at  each  dose,  is,  in  my  opinion,  objectionable  for  many  reasons,  to 
which  it  is  unnecessary  to  refer.  The  average  dose  suitable  to  the  majority 
of  individuals  is  three  minims.  Smaller  doses,  one  or  two  minims  thrice 
daily,  are  often  demanded,  and  in  many  cases  are  found  to  be  much  more 
beneficial  than  larger  doses.  On  the  other  hand,  four,  six,  or  eight  minims 
will  not  infrequently  be  tolerated,  and  occasionally  even  larger  doses ;  but 
out  of  a  number  of  patients  it  will  be  found  that  but  few  can  take  more 
than  three  or  four  minims  for  any  length  of  time  without  derangement  of 
the  system.  Arsenic  should  always  be  taken  either  with  the  food  or  directly 
afterwards. 

In  certain  nervous  affections  arsenic  acts  very  favorably,  in  some  unknown 
way.  It  is  especially  in  chorea  that  it  has  acquired  a  deserved  reputation. 
In  this  affection  iron  and  other  tonics  are  generally  indicated,  and  may  be 
given  consentaneously  with  the  arsenic.  It  is  best,  however,  to  administer 
the  latter  separately,  as  the  dose  must  be  steadily  increased  until  oedema  or 
other  manifestations  betray  its  decided  action.  Arsenic  has  also  been  recom- 
mended in  whooping-cough^  but  is  at  present  very  rarely,  if  ever,  used.  In 
ordinary  non-malarial  neuralgia  it  may  be  tried,  and  is  sometimes  ser\'ioeab]e ; 
in  simple  gastralgia^  or  gastric  neuralgia,  it  has  been  especially  recommended. 
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Arsenic  is  euiplojec  sometimes  with  advaotage  in  asthma^  and  may  be 
giyctn  by  the  stomachy  but  is  perhaps  more  generally  uscfal  wlieii  inUaled. 
The  ftillawing  formula  hiis  been  lon;^  employed  in  the  Pliiladelpliia  IIospitaL 
The  prepared  paper  h  rolled  into  cigarettes,  one  of  which  is  smoked  two  or 
ihree  Umes  a  day,  until  relief  is  afforded  or  some  giddiness  produced : 

CharTA  Arsenicalis  Composita  (Compound  Arsemml  Papery  H — 
Belladoanae  foL,  gr.  xcvi;  liyoscyami  fol.j  stromonii  lol.,  aa  gr.  xlviii;  extr. 
apti,  gr.  iv;  tftbuci,  gr.  Ixxx;  aquDB,  Oj;  M.^  H.  soL  et  tuld.  potas.  nit-^  gr. 
clx ;  potas.  areenit.,  gr.  cccxx.     Saturate  bibulous  paper  and  dry  for  use. 

Areeuic  is  of  value  in  those  forms  of  chronic  rlieamati$ni  in  which  iodide 
of  pokaBBium  is  comtnonly  eo^ployed.  It  is  o^n  advantageous  to  alternate. 
ftdmlnistering  one  of  these  alteratives  for  three  or  four  weeks,  and  then 
the  other  for  the  same  length  of  time.  In  rheumatic  tjfout^  or  rheumatoid 
arlhritia^  it  has  been  highly  extolled,  but  in  my  experience  has  furnished 
no  better  results  than  otiier  remedies.  It  should,  however,  always  be  tried 
in  this  most  obstinate  di»order. 

ToxicoLOOV. — SufEeient  has  already  been  Baid  concerning  the  symptoms 
of  both  acute  and  chronic  arsenical  poisoning.  No  mention  has,  bowcveri 
been  made  of  the  peculiar  local  affections  produced  in  the  bands  of  thoKo 
artisans  who  work  with  the  prefiai'ations  of  arsenic.  Ulcers  alKiut  rhe  rnota 
of  the  nails  are  generally  tbe  fi.rst  trniil>le  m  tbese  eases,  but  after  a  tiuie 
oesematous  or  papular  eruptions  appear,  and  even  subdermal  erybiipclatous 
inflammation  i^  developed,  ^''cry  commonly  to  these  local  symptoms  are 
added,  after  a  time,  tbe  usual  phenomena  of  chronic  arsenical  poisoning. 

In  the  arts,  pre|>arations  of  ar.senio  are  largely  used  as  pigments  i'''  and, 
excepting  the  manufacturers  of  arsenic,  it  is  almost  exeksively  those  who 
are  accidentally  exposed  to  the  deleterious  influence  of  these  pigaietjts  who 
■offer  from  chronic  arsenical  pnigc>ning.  The  poisonous  colors  are  all  of 
iomc  shade  of  green,  and,  being  very  cheapo  and  remarkable  for  their  purity 
of  tone  and  their  permanence  under  exposure  to  light,  are  much  used  by 
paper-makers.  Scheele's  green — ^the  arson ite  of  copper,  ct>n tains  fifty-five 
per  cent,  by  weight,  of  arsenious  acid  ;  and  Sehweinfurt  green — tlie  aceto- 
arscnitc — fifty-eight  per  cent  Paper  ooatod  with  them  has  l>ecn  largely 
used  not  only  as  hangings,  but  even  as  wrappings  for  confectionery  and 
other  edildes-  Sweetmeats  have  been  colored  with  them  ;  pa>tel>iiard  boxes, 
artificial  flowers,  tarlatan  dresses,  shelves  in  groceries,  wails  of  dwellings, 
ujys  of  children^  and  various  other  articles,  have  been  made  the  vehicles 
uf  death,  so  that  hundreds  of  cases  of  poisoning  more  or  less  severe  bavo 
resulted  from  the  use  of  these  pigments,  which  ought  to  be  banished  by  the 


•  For  fto  exctllont  report  up«n  thia  lubjecf.^  wefl  Rcjtort  of  the  State  Hoard  of  Jirnltk  of 
MtivittckuM^U;  Jan.  1H72,  whfsre  it  is  eUifiil  tlvnt  fruin  five  biindrcil  to  fcven  liutidri^d  toiu 
of  ftjveaictil  pigment  were  mAnufjictured  ia  I8fl2  In  England  »lgnt\  FiiUl  chronic  arsenl- 
mJ  poiftuoiDg  from  working  in  aniline  dyoa  b  repcrtcd  in  Strieker**  Med,  Jahrb.,  1877,  AOl 
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strictest  laws.  In  most  cases  it  is  probably  the  minute  dust,  which  is  sepa- 
rated mechanically  and  diffused  through  the  room,  that  produces  the  fatal 
result ;  but  poL!K)ning  has  occurred  when  the  arsenical  paper  was  covered  over 
with  another  paper.  Dr.  Hambers  has  made  elaborate  chemical  researches 
upon  the  air  of  these  apartments,  and  believes  that  he  has  demonstrated  that 
some  arsenic  escapes  in  the  form  of  arscniuretted  hydrogen.  Not  rarely  the 
poison  has  been  taken  directly  into  the  stomach,  especially  by  children. 

The  time  at  which  death  occurs  as  well  as  the  fatal  dose  of  arsenic  yaries 
very  much.  Death  usually  results  in  from  eighteen  hours  to  three  days ;  but 
Taylor  reports  a  case  in  which  it  occurred  with  tetanic  symptoms  in  twenty 
minutes,  and  life  has  been  protracted  until  the  sixteenth  or  even  the  twentieth 
day.  Dr.  W.  C.  Jackson  {Amer,  Journ.  of  the  Med,  Sciences,  Ja^Ji  1 858) 
reports  a  case  of  recovery,  under  the  early  use  of  emetics,  afler  an  estimated 
dose  of  two  ounces  had  been  taken ;  and  Dr.  E.  D.  Mackenzie  gives  an 
account  (^Indian  Medical  Gazette,  1872)  of  a  man  who  swallowed  an  unknown 
quantity  of  arsenic  in  lumps,  and  received  no  treatment  for  sixteen  hours, 
yet  recovered  afler  passing  per  anum  one  hundred  and  five  grains  of  arsenic 
in  two  masses.  On  the  other  hand,  death  has  resulted  from  the  use  of  very 
small  amounts.  Dr.  Taylor  asserts  that  the  smallest  fatal  dose  hitherto  re- 
corded is  two  grains.  Dr.  Lach^  {Ann.  dllyg,  ei  de  Med.  Legale,  1834, 
le  sor.,  t.  xvii.)  a£Brms  that  six  milligrammes  (0.09  gr.)  will  produce  decided 
but  not  serious  symptoms,  and  that  from  one  to  three  centigrammes  (0.154 
to  0.4G2  gr.)  are  poisonous,  and  from  five  to  ten  centigrammes  (0.77  to  1.54 
gr.)  fatal.  Tanliou  places  the  minimum  lethal  dose  at  from  t<^n  to  fifteen 
centigrammes  \^1.54  to  2.31  gr.).  The  escapes  from  death  afler  the  inges- 
tion ot*  large  amounts  of  arsenic  have,  without  doubt,  depended  upon  its 
Unng,  as  in  the  oases  above  narrated,  in  an  insoluble  form.  The  effects  of 
the  arsenical  solutions,  such  as  Fowier*s,  are  more  rapid  and  severe  than  those 
t>f  the  si>Ud  drug. 

As  «rsi.»nio  in  large  doses  generally  induces  vomiting,  it  is  very  rarely  neces- 
imrY  in  |H>isitning  to  evacuate  the  stomach  by  artificial  means.  If  free  emesis, 
however,  have  not  iKvurred.  a  prompt  emetic,  such  as  mustard  or  sulphate  of 
aiiu\  shouKl  W  at  oui'e  exhibited,  and  very  genenilly  the  stomach  should  be 
w\'U  wasluxl  out  by  large  draughts  of  warm  water,  with  salt,  if  necessary  for 
the  r\*Uuu  of  the  water.  With  the  emetic,  or  sooner,  if  possible,  the  anti- 
U\^e  jihouKl  K'  admini^terwi.  The  substance  whose  antidotal  value  has  been 
Mivv^t  th\»n'U^^hly  ti'st^xi  and  assured  by  clinical  experience  is  the  freMy  pre- 
%V^:v<*ivi  A*/i4<\vn\4V  o/inm.  which  forms  with  arsenious  acid  a  very  iusolu- 
M\'  v\»ui|suuul  The  antidece  must  be  freshly  prepared,  and  must  be  given 
iu  y;tx'*U  c\\v>s:  AwvrUiug  to  the  exj^eriments  of  Messrs.  T.  and  II.  Smith, 
v«f  Kvl«»lHU>;h,  At  l\>ASt  eight  grains  of  the  iron  being  required  for  the  con- 
^v««*v^  v^'  one  ^n^it)  of  the  arsenious  acid.  In  practice,  any  of  the  sesqui 
tiftNAK^iMk  \xt'  uvu  that  of  the  chloride  being  generally  preferred,  as  most 
WiK^  Ittwuiwl    >houU  U'  ueuiraliied  by  the  carbonate  of  sodium,  and  a  per- 
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tioQ  of  the  precipitate  giveu  at  once,  stirred  up  in  hot  water   Tl>e  remainder 
the  antidote,  baTing  been  hastily  washed  hv  eni]jtjing  on  to  a  piece  of 
nnsliu  or  a  filter,  pouring  water  on  it  and  allowing  it  to  drain,  should  be 
3 ministered  very  freely, — ^indeed,  indefinitelyj  as  it  is  entirely  harmless, 
cntly,  n.  KtJhler,  of  Halle  {Biit,  ami  For.  Med.^aiir.  Rrv.,  1870,  vol. 
xlr,  p,  538),  has  made  a  very  elaborate  aeriea  of  clieniieal,  physiologicali 
and  clinical  experiments  uf^m  the  comparative  antidotal  values  of  the  toc- 
^m^arated  oxide  of  iron  and  the  frcshlj-pretnpitated  sesquioxide.    llh  results 
^Hudicate  that  the  former  preparation  is  the  l>ett€r;  but,  as  the  effieieney  of  the 
^Htesquioxide  has  been  so  fretpiently  proven  at  the  bedside,  further  testimony 
^*^  desirable  before  it  is  superseded,  especially  since  the  other  ferric  prepara- 
tion 18  not  officinal  with  ua,  and  is  not  so  readily  prepared  on  the  spur  of  the 
moment  a»  its  fellow.     Dtalyzed  iron  has  been  used  with  very  good  results, 
bat  it  ia  much  better  to  precipitate  it,  just  before  adnunistration,  with  a 
small  amount  of  ammonia  or  other  alkali,     Mn^nesiaj  freshly  calcined  or 
freshly  precipitated  from  a  solution  of  its  salts,  is  an  antidote  of  some  avail 
^ja  arsenical  poisoning,  but  is  decidedly  less  efficient  than  the  oxide  of  iron. 
^B  After  the  emetic  has  acted  in  a  case  of  arsenical  poisoning,  and  while  the 
^Bitldote  is  being  given,  castor  oil  should  be  administered,  for  the  purpose 
^Bf  expelling  the  poison  from   the  bowels.     The  further  treatment  jihouM 
be  directed  by  general  principles:  demuloent  drinks,  opium,  stimulants,  dry 
external  heat,  and  nibl)ing,  bt'in;^  emplc^yeil  as  called  for  by  the  symptoms, 
"Wlien  there  is  a  tendency  to  suppressi^m  of  urine,  very  large  druughta  of 
^■Hiiter  containing  sweet  spirits  of  nitre  should  be  given  as  frequently  us  the 
^BlDmach  will  bear  them, 

^B    The  chief  indications  in  chronic  arscnirttt  poisoninp  are  to  remove  the 

"^jatient  from  the  exposure  and  to  treat  symptoms  as  they  arise.     Although  I 

<io  not  know  of  any  cliniail  records  bearing  upon  the  subject,  it  might  be 

^ell   to  exhibit  the  iodide  of  potassium,  with  the  hope  of  hastening  the 

Cilimination  of  the  poison. 

^^     Admimrtbation. — The  conmicncing  dose  of  arsenic  is  one-twentieth  of 

^^^|l^lu,  which  should  l>e  given  in  pill  a/^er  meals,  and  be  slowly  increased 

^Hnntil  a  perceptible  iiiflucnee^  or  the  desired  therapeutic  effect,  is  obtained. 

^Bl^  many  cases  (chorea,  lymphoma,  intermittent  fevers,  etc/)  it  is  necc^ssary  to 

push  the  remedy  until  decided  evidences  of  poisoning  are  secured  j  in  this 

|«ase  a  liquid  preparation  should  be  selected.  The  fnllowing  are  the  tJ,  S.  P, 
preparations  of  arsenic: 
[  Liqitttr  Futojuii  Ar&en\ii» — Soluiion  of  Arsicnite  uf  Potassium. — Fowhrn 
iSoiuiwn  contains  four  grains  of  arsenious  aeid  to  the  ounce,  is  nearly  eolor- 
Icsss,  odorless,  with  a  very  faint  taste  of  the  compound  spirit  of  lavender, 
which  is  in  it.  It  is  an  excellent  preparation.  The  average  commeneemcnt 
dose  is  live  drops  in  a  wincglassfu!  of  water  after  meals,  to  be  increased  nnd 
nsed  with  the  same  precautions  as  arsenic, 

Sodii  Arfenias — Antmiate  of  Sodium. — This  salt  occurs  in  transparent, 
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slightlj  efflorescent,  soluble  crystals,  and  is  solely  used  in  making  the  Liqwr 
Sodii  Arsentatis.  The  Solution  of  Arteniate  of  Sodium  (gr.  4.6  to  fji) 
may  be  used  instead  of  Fowler's  Solution,  in  similar  doses. 

Araenii  lodidum — Iodide  of  Arsenic, — This  is  an  orange-red,  crystalline 
solid,  wholly  soluble  in  water  and  entirely  volatilised  by  heat.  It  has  been 
used  as  an  alterative,  and  also  as  an  external  application  in  certain  diseases 
of  the  skin,  especially  lupus  and  chronic  tubercular  affections.  Iodide  of 
arsenic  enters  into  Donovan's  Solution. 

Liquor  Acidi  Arseniosi — Solution  of  Arsenious  Acid^  is  of  the  same 
strength,  and  has  the  same  therapeutic  properties,  as  Fowler's  Solution.  It 
is,  however,  a  little  more  irritant  than  that  preparation. 

HTDEAEGTEUM-MEEOUET.    U.S. 

Physiological  Action. — When  a  mild,  unirritating  preparation  of  mer- 
cury is  introduced  into  the  system  so  as  to  produce  constitutional  effects,  the 
first  symptoms  of  its  action  are  to  be  looked  for  in  the  mouth.  In  the  mildest 
d^ree  these  symptoms  consist  of  a  slight  fetor  of  the  breath,  and  some  sore^ 
ness  of  the  teeth  when  knocked  forcibly  together  or  struck  with  a  key.  Mer- 
curial fetor  is  peculiar,  and  is  generally  the  first  indication  that  the  drug  is 
affecting  the  system,  and  is  sooner  or  later  accompanied  by  a  disagreeable 
metallic  taste.  If  the  use  of  the  mercury  be  persisted  in,  the  gums  become 
swollen,  soil,  and  spongy,  bleeding  on  very  slight  abrasion,  and  there  is  a 
decided  increase  in  the  secretion  of  saliva.  Beyond  this  point  the  therapeu- 
tist is  never  justified  in  carrying  the  use  of  the  drug.  If  it  is  done,  the  local 
symptoms  in  the  mouth  increase  in  severity,  the  gums  become  swollen,  in- 
flamed, very  vascular,  and  marked  by  a  dark-red  line  at  the  junction  of  the 
teeth ;  the  tongue  is  also  swollen,  sometimes  enormously,  protruding  from  the 
mouth,  whose  closure  it  may  entirely  prevent;  the  teeth  are  loosened  in  their 
sockets ;  the  saliva  is  enormously  increased  in  quantity  and  altered  in  quality, 
forming  great,  ropy,  viscid  masses,  which  pour  over  the  thickened  lips  ;  the 
parotid  glands,  and  even  the  submaxillary,  are  very  much  enlarged,  and 
tender.  Sometimes,  before  salivation  occurs,  slight  systemic  erethism,  marked 
by  a  quickened  pulse  and  general  restlessness,  may  be  present ;  but  when  the 
mouth-symptoms  are  severe,  very  generally  there  is  a  distinct  febrile  reaction 
of  a  low  type. 

In  some  cases  of  mercurialization  the  stomatitis  has  been  very  mtonse . 
loss  of  the  teeth,  extensive  ulceration  of  the  soft  parts,  and  even  necrosis 
of  the  jaw-bones,  have  occurred,  and  death  from  exhaustion  resulted,  or  the 
patient  struggled  through  to  recovery,  seamed  and  disfigured  for  life.  In 
these  cases  passive  hemorrhages  often  recur  again  and  again,  and,  it  may  be, 
contribute  largely  to  a  fatal  result.  During  severe  ptyalbm  emaciation  goes 
on  rapidly,  and  seems  to  affect  especially  imperfectly  organized  tissues,  so 
that  exudations  very  generally  rapidly  disappear.  The  disturbance  of  nutri- 
tion is  further  shown  in  some  cases  by  the  occurrence  of  ulcers  upon  the 


fT 


ALTRRATIVBS, 


399 


citrcmki^*  The  blootl  sa6rers  very  decidedly,  becoming  more  fluid  and 
wtery  than  normal^  and  having  its  power  of  coagulation  unpaired.  Ao- 
ttKrdlng  to  the  researches  of  Dr.  Wright,  its  solid  constituents  are  notably 
diniiuisahed,  incJuding  albumen^  fibrin ^  and  the  red  eorpuBGleg^  and  it  oontaiag 
tiargti  quantity  of  a  f*.'tid,  fatty  material.  These  obBcrvations  of  Wright 
i»Ye  been  confirmed  upon  aniniidB  by  Dr*  Wilbouchewitch  (^Arch.  <U 
i^AyjnW,,  Sept.  1874),  and  by  Dr,  L  Hutches  Bennett. 

Altboagh  large  doses  of  mercury  lower  the  general  nutritiim  and  destroy 

^«  crattb  of  the  blood,  it  h  by  no  means  certain  that  given  in  very  minute 

"<*»e8  it  has  not  tonic  prupertits.     lu  1869  (  Gaz.  des  Hop,}  Li^grois  asserted 

tliat  ilic  subcutaneous  injection  of  very  minute  dosca  of  quicksilver  produces 

'^    Iitailthy  men  an  increase  of  their  bodily  weight,  and  in  1870,  in  two  ex- 

P^i^Oieots,  Dr,  E.  L.  Kcyes  {Amcr.  Journ,  Med.  Sci.,  Jan.  187<I)  found  that 

**ot  only  was  the  bodily  weight  increased,  but,  as  determined  by  actual  count, 

^  ti  o  i3umber  of  the  red  coqjujscles  very  decidedly  augmented*     Very  recently 

C-^^«:A,  Exp.  Path.  a.  Pharm.^  Bd.  xiii,  317)  Dr.  Hermafin  SchWaingcr  has 

^""OTioosly  experimented  upon  rabbits  and  dogs.     All  other  conditions  being 

^***^iJar,  those  rabbits  which  received  the  mercury  increased  in  weight  a  very 

*^^t-lc'  more  than  did  those  to  which  mercury  wa.-^  not  given,  but  the  augmen- 

^-a^tmcm  of  the  red  blood-diska  was  decidedly  greater  in  the  mercurialised 

^i:*  ixnals,    Willi  dogs  tlie  results  were  more  decided,  both  bodily  weight  and 

1^1  ood-eorpuscles  increasing  much  faster  in  the  animn!  to  wliifli  mercury  woa 

r«o.     Prof.  L  Hughes  Bennett  had  previously  obtained  siniilur  re,^u!t8  to 

Amofie  quoted,  and  Dr.  Sehlesinger  thinks  that  it  must  be  considered  proven 

c  very  minute  continuous  doses  of  mercuriidi^  tend  in  the  normal  animal 

to  distinctly  increase  the  weight  of  the  body  and  the  richness  of  the 

V>lc»cd,  but  that  it  is  scarcely  proper  to  call  them  tonic,  as  in  his  belief  they 

mct^  by  hinderiog  oxidation  and  restricting  waste,  and  not  by  aiding  in  recon- 

stuuMIJon.   In  this^  however,  he  seems  resting  upon  theory  rather  than  upon 

proTen  fact,  and  there  is  much  clinical  reiison  for  believing  that  in  ex- 

gly  mluute  doses  mercurials  in  some  way  benefit  nutrition, 

(Somelimes  the  influence  of  mercury  falls  almost  exclusively  upon  the 

I  systemf  and  produces  a  peculiar  train  of  paralytic  phenomena.    This 

^oe^Marm  chiefly,  if  not  exctoflively,  when  it,  as  vapor,  finds  entrance  to  the 

Woo^  tlmmgh  the  lungs,  and  is  most  frequently  seen  in  those  who  work  in 

tli«  mduL     It  is  generally  the  result  of  long  exposure ;  but  that  it  may  bo 

P*^o<l*»«d  in  A  Tery  abort  time  is  proven  by  the  case,  related  by  Dr.  Christi- 

***»!  of  ivo  barometer-makers  who  slept  one  night  in  a  room  containing  a 

po^   of  mfircuiy  upon  a  stove.     One  was  severely  salivated,  the  other  was 

with  a  shaking  palsy  which  lasted  all  his  life.     According  to  Dr. 

\{Mmt!ury,  Blue  Piil,  and  Cufmnel,  London,  1840),  the  att4Mrk  of 

I  pakyt  which  is  sometimes  sudden,  sometimes  gradual,  begins  with 

I  and  shaking  of  the  extremities,  and  of  the  muscles  of  the  face, 

***nfc  ^mnfqmtmU  interfere  with  walking,  speaking,  or  chewing ;  the  tremors 
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become  frequent,  nay,  almost  constant;  "every  action  is  performed  by 
starts."  If  the  exposure  be  continued,  sleeplessness,  loss  of  memory,  and 
death  terminate  the  scene.  A  peculiar  brownish  hue  of  the  whole  body, 
and  dry  skin,  generally  accompany  the  disease.  In  its  first  attack  it  may  be 
mistaken  for  St.  Vitus's  dance ;  in  its  latter  stages,  for  delirium  tremens. 
According  to  Noel  Gu^neau  de  Mussy  {Gazette  de$  Hdpitaux^  1868),  these 
two  forms  are  rather  distinct  varieties  than  different  stages  of  mercurial 
tremors.  In  the  latter  the  affection  simulates  paralysis  a^ttans  in  it^ 
shaking  movements;  in  the  former  the  motions  are  violent,  and  occur  inde- 
pendently of  the  will  of  the  patient,  even  when  he  is  lying  quietly  in  bed. 
In  a  case  reported  by  Dr.  L.  Lanjrer,  the  electro-contractility  of  the  affected 
muscles  was  much  heightened  (  Wien,  Med.  Jahrh.^  1881,  478). 

In  other  cases,  neuralgic  pains  are  a  prominent  result  of  mercurial  ex- 
posure ;  and  sometimes  epilepsy  is  produced,  or  the  intellect  is  especially 
affected,  and  insanity,  most  frequently  of  a  melancholic  type,  results. 
According  to  Dr.  Sigmond,  the  peculiar  paralysis  of  lead-poisoning,  includ- 
ing the  drop-wrist,  has  been  known  to  follow  persistent  mercurial  inunctions. 

In  some  cases,  exposure  to  the  vapor  of  mercury,  or  even  its  persistent 
medicinal  use,  has  resulted  in  the  production  of  a  state  of  the  system  some- 
what resembling  scurvy,  characterised  by  great  anaemia,  emaciation,  and 
general  loss  of  power,  with  loss  of  the  hair,  aching  pains  in  the  bones  and 
joints,  oedema,  fetid  breath,  diarrhoea,  and,  generally,  disordered  secretions. 
This  is  the  so-called  mercurial  cachexia. 

As  already  stated,  the  salivary  glands  are  especially  sensitive  to  the  con- 
stitutional effects  of  mercury,  and  there  is  some  reason  for  believing  that  the 
pancreas,  which  resembles  them  in  structure,  is  also  obnoxious  to  the  drug. 
Thus,  in  a  case  related  by  Dr.  Copland,  a  woman  after  excessive  salivation 
experienced  deep-seated  epigastric  pain  and  heat,  with  nausea,  thirst,  and 
fever,  and  voided  thin  stools  containing  liquid  resembling  salivary  fluid.  At 
the  post-mortem  the  pancreas  was  found  weighing  four  ounces,  red,  con- 
gested, and  with  its  duct  dilated.  In  regard  to  the  action  of  mercury  upon 
the  liver,  see  article  on  Calomel  as  a  purgative. 

No  attention  has,  that  I  am  aware  of,  been  paid  to  heal  mercurial  poison- 
ing, but  Dr.  A.  W.  Foot  has  reported  {DnUm  Joum,  of  Med.  Sci,  1873) 
a  case  in  which  paralysis  of  the  muscles  of  the  hand  and  fore-arm  was  pro- 
duced by  contact  with  the  red  iodide  of  mercury  during  the  rubbing  of  cattle 
with  a  salve  containing  it. 

That  mercury  is  absorbed  there  is  abundant  proof*     That  it  is  eliminated 

•  Dr.  S.  V.  Clevengcr  {Chicago  Med,  Oaz,,  Feb.  20,  1880)  believes  that  mercurials  are 
iibMOrbo<l,  and  act  in  the  furin  uf  excessively  minute  globules  of  the  pure  metal.  Many  of 
U'li  blnliiiuviii»  aiu  absurdly  extravagant,  but  his  observation  that  when  calomel  is  given 
lo  a  chicken  the  metallic  globules  can  be  abundantly  seen  in  the  blood  should  be  confirmed 
or  overthrown  by  tliroot  experiments.     See  also  Chicago  Med,  Oaz.f  1880,  i.  155. 
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[piMMiKretiops  Is  aUo  very  evident,     Thus^  it  has  been  found  \\\  the  bloo^,* 

in  the  tirine^"f"  in  the  scrum  of  ulcers, J  in  the  sfi!iva,§  in  the  ra>ep8.||  in  tlie  piaa 

to  tjlcer?<*  in  the  seminal  fluid,^  in  the  milk  uf  nursing  women,**  indeed, 

every  toriceivable  secretion  and  in  every  (JBSoe.     Heller,  tif  Viennn.ff  has 

it  iti  the  aborted  footuscs  of  PuUvated  women,  and  Jluyenr/on  and  Ber- 

in  the  urine  of  a  hnby  whose  nurse  wa^*  tjikiog  culomeL 

It  la  a  matter  of  much  interest  to  know  how  rapidly  mercury  ia  elirainated, 

hether,  when  given  internally,  it  accuniulalea  in  the  system-     The 

it  rcsearehes  of  Majen^on  and   Ber^jeret  (Joe.  ctl.)  throw  aoine  light 

ip>o  ibis  point  as  well  as  upon  the  rapidity  of  absorption.     They  found' 

at  if  one  cnnriirramme  of  corrosive  sublimate  was  given  hypodenuieally  to 

liojr,  I  be  urine  for  the  next  twenty-four  hours  contained  mercury,  after- 

Is  none     When  a  centigramme  was  given  daily  for  ten  or  twelve  days, 

the  urine  contained  mercury  for  four  or  five  days  after  the  cessation  of 

medication.     In  their  la^t  series  of  experiments^  rabbits  received  the  drug, 

^ind  were  killed  at  different  intervals :  in  half  an  hour  the  metal  could  bo 

and  in  all  the  tissuea,  the  liver  and  kidneys  containing  most  of  it;  in  fuur 

lys,  or  even   in  a  shorter  time,  mercury  given  in  n  single  dose  was  all 

!iminat4Hl,  and  could  not  be  found  in  the  tissues.   Tliia  would  seem  to  prove 

at  mercury  given  in  a  single  dose  does  not  remain  in  the  system ;  but  the 

l^perinients  of  Mayen^on  and  his  colleague,  confirmetl  by  clinical  experience, 

low  that  when  the  drug  is  administered  repeatedly  elimination  ceases  before 

is  all  discharged.     Thus,  forty-eight  honrs  after  the  cessation  of  a  mcr* 

rial  course,  when  the  urine  of  one  of  the  investigators  was  free  Prom  the 

metal,  the  iodide  of  potassium  was  exhibited;  Dnd  the  urine  of  the  next 

twenty-four  hours  cootained  an  abundance  of  mercury,  which  continued  to 

pr^ctit  in  diminishing  rjuantities  for  seventy^wo  hours.    The  chief  chan- 

of  escape  seems  to  be  the  kidneys ;  but  it  is  very  certain  that,  at  least  in 

csases,  the  drug  is  freely  excreted  by  the  salivary  glands  as  well  as  by 

the  intestines.     Dr.  Schuster  has  found  it  in  the  fseees  three  nmnths  after 

the  cessation  of  a  mercurial  course  (  Vkrfrfj\  J\  DermaL  u,  Si/phtUn,  ix.  307). 

In   regard  to  the  constitutional  actiun  of  mercury  we  know  but  little» 

except  that  in  some  way  it  influences  nulrition.JJ    It  certainly  increases  the 

»•  EM  anil  Buchner,  quoted  by  Prof.  Stil]4. 
f  CaiiIii*  Jourdih  AndotiArd,  quoted  bj  Prof.  Still^. 
X  Fourppoy,  qaotcd  by  Prof.  8 til II. 

If  (^titeliii,  DttiL  d€  Tkirap.^  sitL;  ByKnon,  quotf»d  by  Mnvencinn  and  Borger«tj  Sal> 
koiriky^  Virthffto*§  Arcktr^  xxxvii.  347;  OMtedeOj  quoted  by  Prof.  StilliS. 
I  8»ikow«ky,  he.  ciL,  p.  347. 

5  Mnyori^un  mnd  Bcrgeret,  liohin*§  Joumttl  de  VAnaUtmit^  1873. 
••  Kllruk,  Ihirmi  MhI  Jonm,,  M»y,  1877. 
^.     ft  QitiiiH  by  Prof.  8111)6. 

^B  It  ^or  '^^  Hrticle  by  A.  Folotebenow,  of  St.  FeterBfaurg,  on  tbe  elTvct  of  mixing  isorrMir* 
^^iabtlii»«l<»  tttbumionte  witb  bkwi  out«ldo  of  tbe  body,  ae«  Virchotv'*  Archh,  1^64,  Bd,  jtxL 
p.  Sj,  Mercury  »ct«  ttfrnn  the  tower  utAiflrnnlt  us  It  does  upon  ninn,  but  cJfpiMinH'nliil  r«- 
^Hpenrcb  biM  nt  yet  tbrown  littlc^  ligbt  upon  the  nietbod  of  its  action.  For  tbc  Ititest  re^eArah 
^Hpuid  Utcrnturo  of  tbe  iiibjecti  ■««  Archu^  Exprr,  Puth.  nnfi  Phnrm.^  xiH.  86. 
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secretioDS,  probably  by  a  direct  action  upon  the  cells  of  all  the  glands.  It 
has  been  shown  by  Salkowsky  that  mercury  will  cause  in  the  dog  fatty  de- 
generation of  the  renal  epithelium,  and  in  the  rabbit  diabetes,  as  well  as  i 
deposit  of  the  phosphate  of  calcium  in  the  kidneys,  which  Prof.  Prerost 
has  shown  to  be  accompanied  with  a  decalcification  of  the  bones  (RevUe 
Mid,  de  la  Suisse  Rom.,  Nov.  1882).  These  facts,  and  the  emaciation,  the 
perverted  functions  of  nerves  and  glandular  tissue,  the  various  skin -erupt  ions, 
the  altered  blood  of  chronic  hydrargyria,  all  point  to  a  profound  impression 
on  the  nutrition  of  every  part  of  the  organism. 

*  That  mercury  causes  no  especial  waste  or  destruction  of  the  nitrogenous 
compounds  of  the  body  appears  to  be  shown  by  the  researches  of  Dr.  Her- 
mann von  Boeck  (^Schmidt^s  Jahrhiicher,  Bd.  cxlv.  p.  142).  This  observer 
analyzed  the  faeces  and  urine  of  a  man  before,  during,  and  aflcr  the  exhibi- 
tion of  mercury,  taking  proper  precautions  to  assure  uniformity  as  to  diet 
and  exercise.  There  was  a  slight  but  not  a  notable  increase  in  the  amount 
of  nitrogen  in  the  two  excretions  during  the  mercurial  period. 

Therapeutics. — The  use  of  mercury  in  affections  of  the  liver  and  of 
the  alimentary  canal  is  fully  discussed  in  another  portion  of  this  work ; 
and,  although  the  drug  has  been  used  for  almost  innumerable  purposes  in 
times  past,  it  seems  here  only  necessary  to  speak  of  its  action  as  an  anti 
phlogistic  and  as  an  antisyphilitic. 

Antipldogistic  action. — The  use  of  mercury  in  inflammation  originated 
towards  the  close  of  the  last  century  with  a  Dr.  Robert  Hamilton,  and  soon 
became  universal  in  England  and  America.  It  is  a  matter  of  regret  that  no 
sufficient  analysis  of  the  blood  of  ptyalized  persons  has  been  made  to  deter- 
mine exactly  what  are  the  changes  produced  in  the  vital  fluid  by  mercury. 
The  indications  are,  however,  very  strong  that  chief  among  them  is  a  less- 
ening of  the  amount  of  fibrin.  As  is  well  known,  increase  of  the  haemio 
fibrin  is  one  of  the  most  characteristic  effects  of  inflammation  :  consequently, 
theory,  so  far  from  being  opposed  to  the  antiphlogistic  use  of  calomel,  affords 
at  least  some  grounds  for  the  belief  that  there  is  more  or  less  of  antagonism 
between  the  processes  of  mercurialization  and  of  inflammation. 

All  important  evidence  as  to  the  antiphlogistic  value  of  mercurials  at 
present  available  is  clinical,  and  even  of  this  it  seems  impossible  to  find 
much  that  is  very  exact  and  of  such  nature  as  to  exclude  possible  fallacies. 
It  is  the  enormous  mass  of  testimony  that  overrides  the  chance  of  fallacies. 
It  b  the  general  judgment  of  the  profession,  founded  upon  the  thousand 
daily-observed  bedside  facts,  that  indorses  the  use  of  mercury  as  an  anti- 
phlogistic. In  other  words,  our  knowledge  of  the  value  of  mercurials  in 
inflammation  at  present  is  clinical  rather  than  cxperimentul,  empirical  rather 
than  scientific,  but  it  seems  scarcely  possible  that  it  is  not  correct.  There  is 
one  inflammatory  affection,  iritiSj  which,  from  its  anatomical  relations,  in 
completely  visible  at  all  stages ;  and  the  effects  of  the  drug  upon  its  pro- 
cesses have  been  noted  from  day  to  day  hundreds  of  times.  Oculists  are, 
I  believe,  agreed  that  when  there  is  a  marked  tendency  towards  the  exuda- 
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tioD  of  lympH  In  this  disease,  mercury  is  to  be  exlilbiced  untU  ptyalisui  m 
iiidaced. 

Of  all  inflommationB,  those  of  the  ietofu  membranes  seem  to  be  niudt 
aUied  to  iritis*,  and  it  is  exactly  in  the  condition  above  spoken  of^  where 
there  is  a  tendency  to  fibrinouis  exudations  in  pleiirifijf,  pentontiU,  and  jteri' 
cttrdifiij  that  mercury  is  so  couijtuntly  employed  with  m  good  an  effect.  In 
|jat^nchymatou8  infianiniatione,  cispecially  in  pnimmoma  and  in  heptifift\ 
mercuTy  has  been  used  with  asdert4?d  advantajje  by  many  pracliti(Hier»t  but 
ita  Talue  is  certainly  more  (]Uc»tionable  than  in  serous  in6autiuarii>ns. 
Odomel  is  useftd  in  scvero  laryn^ifU^  and  especially  in  the  pnetHht'turtH' 
brawjus  variety,  when  the  tyj>e  is  sthenic ;  and  nii  time  should  be  lost  io 
bringing  the  system  under  it^  influence.  The  extt^nt  of  its  power  to  arrest 
Uie  course  of  endocanJltt^  is  ccrtiiinly  an  open  quei^tion  ;  but  us  It  is  ex- 
creiuely  important,  if  jiossible,  in  this  disease,  to  prevent  exudation,  and  aa 
mercury  is  the  most  efficient  known  agent  for  cffectinj^  this,  it  should  be 
jidministercd  freely  and  at  once.  If  the  disciise  be  of  rliouniatic  origin,  the 
alkalies  may  be  administered  conjuintly  with  the  mercuritil 

In  whatever  disease  a  mercurial  is  administered  aa  an  antipltlogistic,  It 
•hould  be  given  during  the  sta^^e  of  exudation,  and  to  facilitate  the  ubsorp- 
lion  of  the  newly-organized  lymph  after  it  has  ceased  to  be  thrown  out  In 
the  majority  of  cases,  mercury  given  for  its  constitutional  eifecta  should  be 
ccimbincd  with  opium,  to  prevent  its  acting  on  the  bowels. 

Calomel  should  not  Ijc  used  in  (ttlf/namic  itiJtummftfmHB^  or  where  the 
exudation  is  serous  rather  thuii  fibrinous.  In  purr  petal  pf^ritonitU  it  baa 
beieu  strongly  advocat^jd  by  some,  and  as  strongly  ctnidenjucHi  by  otherSj 
Amply  because  there  are  two  varieties  of  the  diHtsise^  the  sporadic  or  nfhenCc, 
ftod  the  epidemic  or  aitthentc ;  and  in  the  one  both  bleedin;^  and  calomel  are 
itrongly  indicated,  whilst  in  the  other  they  are  etTeclivc  only  for  cviL 

Mercmy  a§  an  Atttigyphi/itic, — It  was  formerly  believed  that  syphilis 
could  not  be  cured  without  the  use  of  mercury  ;  but  latt-erly  there  has  arisen 
a  school  of  syphilographcra  who  ai»ert  that  the  drug  i«  not  ou\y  not  nece<»- 
wtaj,  but  is  at  all  stages  and  in  all  cases  of  the  disease  most  injurious  ;  that 
the  wonst  sytuptoms  of  the  disciise  are  due  not  to  the  constitutional  affei-tion, 
but  to  the  remedy  given  fur  ita  relief  The  great  bulk  of  the  prufes^si^m 
occupies  a  middle  ground  between  these  extremes,  liolding  the  opinion  that 
whilst  mercury  is  not  absolutely  essential  for  the  relief  of  syphilis,  it  in  y^'t 
Ln  many  cases  of  the  utmost  value  when  judiciously  used.  The  justici?  iif 
this  position  cannot,  I  think,  W  rightly  cjue^tioned  ;  the  imivcrsal  verdiit  in 
ita  favor  b  too  £xcd  and  deQnite  ;  m  that  the  iui]»ortant  point  now  Is 
determine  at  what  stages,  and  under  what  conditions,  the  remedy  is  advisa^ ' 
and  what  is  the  bej*t  method  of  its  iipplicatiou, 

Syphilis  is  ordinarily,  and  with  sufficient  accuracy  for  practical  jmrp^n-^ 
divided  into  three  stages »  the  primary,  the  secHJudary,  and  the  tertiary,     Ac* 
oordtng  to  the  teachings  of  the  dualists,  there  are  two  varieties,  or  ratlior 
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species,  of  venereal  uloer,  the  hard  and  the  soft  chancre,  or  the  true  chancre 
and  the  chancroid,  the  infecting  and  the  non-infecting  sore.  When  a  yene- 
real  ulcer  offers  the  characteristic  of  the  latter  of  these,  mercury  should 
never  be  exhibited.  So  long  as  there  is  a  doubt  as  to  the  nature  of  the 
primary  sore,  the  remedy  should  be  withheld ;  but  when  there  is  distinct 
induration,  and  the  inguinal  glands  begin  to  be  involved,  it  should  be  given. 

It  is  proper  to  state  that  some  high  authorities  deny  the  expediency  of 
giving  the  mereurial  until  the  appearance  of  distinct  secondaries.  They 
affirm  that  mercury  is  powerless  to  prevent  the  occurrence  of  these  phe- 
nomena ;  that  the  good  which  it  does  is  found  in  its  hastening  their  com- 
pletion, and  consequently  that  it  should  be  reserved  until  the  second  stage 
of  the  disorder.  I  myself  believe  this  is  incorrect  practice,  that  minute 
doses  of  mercury  should  be  given  continuously  for  many  months  so  soon  as 
undoubted  syphilitic  symptom^i  are  manifested.  The  careful  experiments  of 
Keys  (^Amer.  Joarn,  Med,  ScL,  Jan.  1876)  havQ  shown  that  under  these 
circumstances  such  small  doses  act  as  a  tonic,  increasing  the  number  of  the  red 
blood-discs.   Ptyalism  is  to  be  avoided  unless  the  symptoms  eagerly  demand  iL 

In  tertiary  syphilis,  mercury  is  to  be  used  cautiously,  and  only  in  combi- 
nation with  the  iodide  of  potassium.  In  the  hereditary  syphilis  of  infants, 
a  decided  mercurial  impression  offers  the  best  chance  of  relief.  £ven  in  the 
primary  or  secondary  stages  of  syphilis  mercury  should  be  employed  with 
caution  and  judgment.  In  bis  researches  (foe.  cit.^  Wilbouchewitch  found 
that  the  mercurial  when  first  exhibited  increased  the  number  oi'  ixhI  blood* 
corpuscles  in  syphilitic  patients,  but  afler  a  time  appeared  to  produce  ansemia. 
Whatever  preparation  be  employed,  it  should  be  so  administered  as  to  ex- 
hibit only  signs  of  its  constitutional  action  upon  the  mouth.  It  is  not 
necessary  to  ptyalize  the  patient  severely,  or  indeed  at  all,  the  proper  course 
consisting  in  the  steady  maintenance  of  the  slightest  possible  distinct  sore- 
ness of  the  gums.  There  are  various  methods  by  which  this  may  be  done. 
That  most  frequently  employed,  because  most  convenient,  is  the  administra- 
tion of  small  doses  of  calomel  or  blue  pill  by  the  mouth  :  from  one-c|uarter 
to  one-half  a  grain  of  calomel,  or  twice  as  much  of  the  blue  mass,  combined, 
if  necessary,  with  opium,  to  prevent  its  action  upon  the  bowels,  may  be  given 
three  times  a  day,  and  increased  if  required.  Instead  of  the  internal  use  of 
the  mercurial,  the  system  may  be  brought  under  its  influence  by  inunctions 
with  the  unguentum  hydrargyri.  When  this  is  done,  the  skin  should  be 
well  cleansed  and  softened  by  frequent  bathing,  and  then  a  drachm  of  the 
ointment  may  be  rubbed  into  the  inside  of  the  thighs,  legs,  and  the  popliteal 
spaces,  in  such  a  way  that  the  application  be  not  made  to  any  spot  oflencr 
than  every  other  day. 

It  is  commonly  advised  in  English  works  to  employ  the  armpits ;  and,  as 
the  skin  is  there  exceedingly  thin  and  the  absorbents  very  numerous,  mercury 
is  without  doubt  more  rapidly  taken  up  at  that  place  than  at  any  other  part 
of  the  body.     When,  however,  mercury  is  applied  to  any  hairy  surface,  it 
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T'Tf  commoDly  in  a  short  time  induces  a  troublesome  erupttoi),  due  to  in- 
flunnuUioQ  about  the  hair-follicles.  The  eruption  appears  anywhere  on  the 
skin  if  Uie  mercurial  ointment  be  applied  too  freely ;  and,  in  order  to  avoid 
this  iuconvenienee^  in  Gemiany  the  following  plan  is  adopted  (Dn  H.  Zeiasl, 
Lehrhtich  Jer  SypJitlt'Sy  Theil  ii,  p.  349)  :  The  patient,  having  been  prepared 
hy  thorough  warm  bathing,  and  having  rcecived  about  half  a  drachm  of  the 
ointment,  m  directed  to  place  it  in  the  hollow  of  the  hand  and  to  rub  the 
two  haud^  together  until  tlio  ointment  is  eipudly  diffused;  then  to  apply  it 
forcibly  and  slowly  to  the  part  directed  until  almost  all  of  tlie  tialve  has  dis- 
ttppeared,  having  been  nibbed  into  the  skin.  In  most  cases  the  mercurial 
b  applied  daily ;  but  in  very  susceptible  persona  only  every  third  day,  A 
f«g;ular  or<Ier  ia  maiatained  in  the  appliciition,  oa  follows:  Firnt  dntf^  inner 
mdo  of  both  upper  arms ;  §econd  dny^  inner  side  of  both  thigh g ;  third  duy^ 
toner  side  of  both  fore*arms ;  fonrth  da^^  inner  side  of  both  legs ;  fffh  duy^ 
upoQ  both  groins ;  sixth  d<ty^  upon  the  back  ;  Reventh  daf/^  recommence  the 


The  fidrantage  claimed  for  inunction  is  that  the  digestion  ia  less  apt  to  be 
disturbed  than  when  the  drug  is  exhibited  by  the  mouth  ;  the  dlsad vantages 
are  the  greater  or  less  publicity  which  it  entails,  the  trouble  which  it  in- 
valve*,  and  itn  apparent  dirtiness.  In  private  p  net  ice  it  is  rarely  uj^ed  except 
h)  the  case  of  infants^  when  the  mercurial  ointment  ia  rubbed  into  the  abdomen 
And  armpits,  or  ofU-n  simply  smeared  upon  the  flannel  roller  or  binder  which 
usually  envelops  the  body.  The  merenrializatiun  of  the  nurse,  with  the 
object  of  affceting  the  child,  m  unjustifiable,  unl&ss  the  nurae  and  the  nurBluig 
are  alike  difieased :  indeed,  to  allow  a  syphilitic  child  to  feed  at  the  breast  of 
a  healthy  woman  is  extremely  reprehensible, 

3len'ury  is  sonietiuKiS  adminiiitered  in  scooDdary  syphilLi  in  the  fonn  of 
ftunigatiouii.  The  ptient  is  placed  upon  a  chair,  and  Bunounded  by  a  Inrgo 
blanket,  or,  better,  india*nibber  cloth,  ao  arranged  us  to  fit  tightly  around  hit* 
neck  above,  and  bel^jw  to  eiieonipnss  the  chair.  The  mercurial  preparation  ia 
placed  upon  a  metal  plate,  heated  by  a  spirit-lump,  beneath  the  chair,  and  the 
fumes  are  allowed  to  Ell  the  apace  around  the  patient  iuAtide  of  the  blankeL 
Tlie  beat  produoed  generally  causes  the  patient  to  sweat  prol\iaely,  and  in  frtmi 
6f\een  minutes  to  half  an  hour  the  lamp  should  be  withdrawn,  and  the  patient 
allowed  to  cool  off,  and  after  a  time  be  put  to  bed  and  wrapped  up  in  blanketa, 
with  the  deposit  of  mercury  still  adhering  to  his  skin.  The  fuiuigatinn  may 
be  practice*!  every  otlicr  night,  or  at  longer  intervals^  and  ia  believed  by  s^inie 
to  be  e«q>c»cially  useful  in  ca«efl  of  secttndary  tik  in -erupt  ions.  Calomel,  black 
oxide,  and  cinnabar  are  the  preparationa  generally  used.  When  the  laist  ii 
employed,  care  must  be  exercised  that  the  patient  do  not  breathe  the  fntnes. 

In  advanced  secondaries,  the  iodide**  of  mercury,  given  by  the  mouth,  are 
to  be  prtiferred.  They  should  never  be  puahed  to  the  pobt.  of  producing 
salivation. 

In  tertiary  syphilis,  mercury  ahould  rarely,  if  ever,  be  exhibited  by  itself, 
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but  the  combination  of  the  corrosive  sublimate  and  the  iodide  is  often  ] 
efficient  than  the  latter  drug  alone.     In  most  cases  not  more  than  one-twelfUi 
of  a  grain  of  the  bichloride  should  be  given,  three  times  a  day.* 

Administration. — ^The  following  preparations  contain  metallic  mercuiy : 

Ungnentum  Hydrargyria  U.  S. — Blue^  or  Mercurial^  Ointment  is  made 
by  triturating  mercury  with  suet  and  lard,  until  the  metal  is  extinguished, — 
i.e.,  until  a  portion  of  the  mass  rubbed  upon  a  piece  of  paper  exhibits  no 
globules  under  a  magnifying  power  of  four  diameters.  Mercurial  ointment 
is  Rofc,  of  a  bluish  color,  becoming  darker  by  age,  and  contains  half  its 
wei«iht  of  mercury.  When  frequently  rubbed  upon  the  same  part,  it  not 
rarely  produces  a  disagreeable  eruption.  It  is  used  to  make  a  constitutional 
impression,  and  also  locally  as  a  resolvent  in  cases  of  enlarged  indurated 
glands.  The  oleate  of  mercury  (^Hydrargyri  Ofeatum — 1  to  10,  U.S.) 
appears  to  be  a  more  elegant  preparation  than  blue  ointment,  and  equally 
efficient. 

Emplastrum  Hydrargyria  U.  S. — Mercurial  Plaster  contains  mercury, 
olive  oil,  resin,  and  lead  plaster,  and  is  used  as  a  resolvent  in  indurated 
glands,  enlarged  chronically  injlimed  joints^  etc. 

Massa  Hydrargyria  U.  S. — Fills  of  Mercury — Blue  Mass  is  made  by 
extinguishing  mercury  with  honey  and  other  inert  substances.  It  contains 
one  third  its  weight  of  the  metal,  and  is  used  for  the  same  purpose  as  cal- 
omel, but  is  milder.  Dose:  purgative,  grains  5  to  10  ;  alterative,  grains  1 
to  3.     " Blue  Pills*  usually  contain  each  three  or  five  grains  of  the  mass. 

Hydrargyrum  cum  Oreta,  U.S. — Mercury  with  Chalk — Gray  Powder 
is  made  with  chalk.  It  is  a  smooth,  grayish  powder,  and  is  similar  in  itiv 
medical  properties  and  strength  to  blue  mass. 

HYDRARGYRI   CHLORIDUM   MITE— MILD  CHLORIDE   OP   MER- 

CURY.     U.S. 

ijalomel  is  made  by  boiling  mercury  and  sulphuric  acid  together  in  such 
proportions  as  to  form  a  bisulphate  of  the  dcutoxide  of  mercury,  reducing  this 
to  the  simple  sulphate  of  the  protoxide  of  mercury  by  triturating  it  with 
more  of  the  metal  and  subliming  with  the  chloride  of  sodium.  The  subli- 
mate is  to  be  well  washed  with  water,  to  remove  any  of  the  bichloride  that 
shall  have  been  formed  owing  to  the  imperfect  reduction  of  the  bisulphate  to 
the  sulphate.  When  the  washings  are  no  longer  affected  by  the  addition  of 
ammonia,  it  may  be  known  that  the  drug  is  free  from  the  soluble  corrosive 
sublimate.     Calomel  is  sometimes  manufactured  by  precipitating  corrosive 

^  The  hypodermic  use  of  mercury  does  not  seem  to  me  justifiable.  As  to  relntions  of 
sublimnte  tu  iilbumen  and  albuminous  compounds  for  hypodermic  use.  consult  Areh.  Exp, 
Puth.  ct  Pharm.y  iii.,  1875;  Wiener  Afrd.  Wuch.,  xxvi.  11,  187«.  M.  M.  Martinenn  claims 
thnt  nmmonincal  mercurial  peptones  may  be  used  hypo<lermically  in  syphilis  with  great 
advantage.     The  formula  may  be  found  in  Lond.  Med.  Record,  1882,  p.  47. 
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mblimate  bj  SQlphuroua  acid ;  but  this  method  is  iiot  officinal,  and  \s  subject 
to  serious  disadvantages. 

PuvsfOLOGlCAL  Action,' — Owing  to  the  great  insolubility  of  calniuel,  a 
good  deal  of  diaounsiou  baa  occurred  as  to  the  way  by  which  it  finds  entrance 
ioto  the  Bystem,  The  theory  of  Mialhe  {C'himie  npph'qu^e)^  a  niodiJieatiun 
I  if  one  originally  advanced  by  Snow  {Lnncety  1840),  has  be«n  pretty  widely 
accepted,  though  with  some  hesitation,  but  is,  I  think,  untrue.  Aecordini^'  to 
the  chemist  named,  the  calomel  is  converted  by  the  chlorides  of  the  Btninaeh 
into  corrosive  sublimatej  aud  as  such  is  absorbed.  The  action  of  calomel 
iipoii  man  is  so  different  from  that  of  corrosive  sublimate  as  to  render  this 
theory  exceedingly  improbable,  and,  at  temperatures  even  higher  than  tliat 
of  the  stomach,  Mialhe  was  never  able  to  obtain  the  formation  of  mi»re  than 
a  sixteenth  of  a  grain  of  the  sublimate  by  the  gastric  juices.  Further, 
Buebeimt  Oetingen,  and  Winkler  (rjuoted  by  Prof.  Stille,  Thenijyfufies,  2d 
ed.,  p.  655)  affirm  that  this  conversion  does  not  occur  at  all  at  the  tc^mpern- 
tur«  of  the  body.  Jeannel  (^Schmtdt^x  Jahrbuchtr^  Bd,  cxiiii.  p.  SI;  from 
Joum^  d«  BordenuXy  4e  ser.,  t.  ii,  p.  67,  1869)  has  confiniied  thm,  and  has 
BQggQSted  what  seems  to  be  the  way  in  which  calomel  is  absorbed.  Ho  finds 
tliat  when  the  protochloride  of  mercury  is  placed  in  a  solution  of  an  alkaline. 
carbonate  it  is  decomposed  and  the  gray  oxide  precipitated.  A  small  portion, 
however,  of  the  latter  is  held  in  solution,  as  much  m  0.02  part  in  50  flirts 
of  water  (by  weight);  and  if  a  fatty  oil  he  mixed  with  the  alkaline  solution 
a  very  large  part  of  the  mr^rcury  is  dissolved.  From  these  facts  it  would 
seem  to  follow  that  the  calomel  entering  the  stomach  escapes  unchanged  into 
the  alimeutary  camd,  and  is  there  decomposed  by  the  alkaline  juices  and 
dieiolved  by  the  fatty  matters  always  present.  The  phy.siologiejil  evidence 
appears  to  otjnfirm  this,  for  calomel,  being  absorbed  in  this  way,  ought  to 
resemble  blue  mass  rather  than  corrosive  sublimate  in  its  action^ — which 
it  does. 

The  varying  constitution  of  the  alimentary  juices  and  the  complex  chem- 
ical relations  of  calomel  would  indicate  that  its  solution  in  the  alin^entjiry 
canal  is  accomplished  in  more  ways  than  one,^ — an  indication  which  is  con- 
firmed by  the  varying  rcsnlts  following  the  ingestion  of  the  drug.  It  is 
probable  that  at  times,  when  the  stomach  contains  more  than  usual  of  chlorides 
and  of  hydrochloric  acid,  a  verj^  slight  portion  of  the  calomel  is  converted 
into  corrosive  sublimate,  and  that  when  there  is  an  excess  of  sulphuretted 
hydrogen  in  the  alimentary  canal  »  soluble  sulphide  may  be  formed.  Calomel 
has  been  used  subcutaneous  I  y  (Dr.  F.  Z;mibon,  Gaz.  MtnL  Ital.  Proi\  Vnn^ie; 
The  Docinr^  1871),  with  asserted  gwyd  results,  in  syphilis;*  and,  according 
to  Bellini,  its  dilution  is  due  to  the  presence  of  alkaline  chlorides  in  the 
system.     He  states  that  very  severe  constitutional  and  local  symptoms  may 


•  9m  doo  Prof.  R,  BelUni,  lo  Sperim^nlaU,  Juno,  IS73|  Condon  M*dieal  Rtcord^  iSTZ} 
KdlUker,  CtHtntiL/Ur  CAiV.,  1877,  97. 
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follow  the  hypodermic  injection  of  calomel  in  persons  taking  the  alkaline 
iodides,  bromides,  or  sulphates.  The  influence  of  calomel  upon  Uie  system 
has  been  sufficiently  discussed.  It  remains  only  to  state  that  its  freedom  from 
all  irritant  properties  is  shown  when  taken  internally  or  when  used  externally. 
Probably  no  single  dose  of  it  is  capable,  in  the  average  man,  of  acting  as 
a  violent  poison,  since  it  is  stated  that  in  the  Western  United  States  it  is 
very  frequently  taken  in  teaspoonful  doses,  that  sixteen  grains  of  it  will  act 
lis  vigorously  as  an  ounce,  and  that  a  pound  of  it  has  been  given  in  a  case  of 
cholera  without  visible  eflfect.'l'  It  seems  to  me  most  probable  that  the 
absence  of  serious  results  from  these  heroic  amounts  is  due  to  the  alimentary 
canal  being  unable  to  dissolve — i.e.,  to  absorb — the  calomel.  F.  D.  Lente 
has  claimed  that  given  in  this  way  the  drug  acts  as  a  sedative  and  does  not 
produce  mercurialization,  and  Mrs.  Putnam-Jacobi  believes  such  doses  to 
be  valuable  in  diseases  where  there  is  '*  sudden  over-distention  and  paralytic 
congestion  of  extensive  regions  of  small  blood-vessels."  (See  New  York 
Med,  Joiirn.,  xi.,  1870 ;  xxix.,  xxx.,  1879.) 

AdminiIstration. — When  it  is  desired  to  produce  oonstitational  mercuri- 
alization, the  dose  of  calomel  is  a  half  to  one  grain ;  as  a  purgative,  from  six 
to  ten  grains  are  administered,  and  foUowed  in  six  hours  by  Seidlitz  powder, 
or  other  saline,  if  required.  Minute  doses  (one-sixth  of  a  grain)  of  calomel 
given  every  hour  aflford  a  very  good  method  of  impressing  the  system  rapidly. 
When  it  is  desired  to  get  its  constitutional  influence,  it  is  generally  necessary 
to  conjoin  opium  with  it,  to  prevent  purging. 

HYDRARGYRI   CHLORIDUM    CORROSIVUM— CORROSIVE    CHLO- 
RIDE  OF  MERCURY.     U.S. 

Bichloride  of  Mercury,  or  Corrosive  Sublimate,  is  made  by  subliming  the 
bisulphate  of  mercury  with  common  salt.  It  occurs  in  the  form  of  colorless 
crystals,  or  of  white,  semi-transparent,  crystalline  masses,  of  an  acrid,  metallic, 
styptic,  and  very  persistent  taste,  soluble  in  sixteen  parts  of  cold  and  in  three 
of  boiling  water.  It  is  at  once  distin^ruished  from  the  other  mercurial  prepa- 
rations by  its  color,  taste,  and  solubility,  and  by  its  forming  a  yellow  precipi- 
tate with  lime-water. 

Physiological  Action. — Corrosive  sublimate  is  a  violent  irritant,  and 
in  concentrated  form  caustic.  When  ^ven  in  small,  repeated  doses,  although 
capable  of  inducing  salivation,  it  is  less  apt  to  do  so  than  is  calomel  or  blue 
pill.  In  overdoses  it  produces  symptoms  of  irritant  poisoning  of  a  severity 
proportionate  to  the  dose.  If  the  latter  be  small,  the  manifestations  may  be 
only  some  nausea,  slight  burning  in  the  stomach,  colicky  pains  in  the  abdo- 
men, and  diai'rhoca.  After  large  doses  these  symptoms  are  intensified.  The 
subject  first  experiences  a  peculiar  metallic,  coppery  taste  at  or  shortly  after 
swallowing  the  pobon.     If  the  solution  be  concentrated,  deglutition  is  intcr- 

•  Prof.  George  B.  AVood's  T'/ierri^ien/ics,  vol.  ii.  p.  565. 
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with  by  a  spaam  of  the  muscles  of  the  throat  and  lajynx,  causing  a 
liog  of  suffocation,  and  sometimca  even  the  rejection  of  the  draught, 
t?u  burning  pains  are  experienced  in  the  oesophagus  and  stomach,  foUu wed 
ij  violent  vomiting,  at  first  mucous,  then  hilioas,  and  finally  hloody^  and  by 
severe  abdominal  pain  and  tenderneia,  with  profuse  purging,  at  first  serous 
clianieter,  but  af\erwiLrd3  jiffordirig  only  small,  mucoua^  bloody  stools,  which 
oflen  voided  with  much  straining*  The  breath  general ly  becomes  fetid 
and  offensive  in  a  very  short  time.  In  the  course  of  two  or  three  hours,  very 
rarely  in  leas  than  an  hour,  collapse  occurs,  with  small,  frequent,  irregular 
pulse^  pinched,  anxious  face,  cold  extremities,  and  finally  death,  preceded,  it 
may  be,  by  fiunting,  convulsions,  and  coma.  The  urine  is  very  much  less- 
ened in  quantity,  is  sometimes  albuminous,  or  even  bloody,  and  nut  rui-ely  is 
Buppraesed  If  tho  patient  survive  several  days,  a  petechial  eruption  may 
appear,  and  salivation  sometimes,  but  not  always,  occurs.  In  some  crises,  after 
the  collapicie  there  is  an  attempt  at  a  febrile  reactioUj  which  soon,  however, 
gives  place  to  a  second  and  fatal  prostration.  When  recovery  occurs  alter 
severe  poisoning,  the  conviileacenee  is  slow  and  protracted. 

In  regard  to  chronic  poisoning  with  corrosive  sublimate,  sufficient  has  beeu 
said  under  the  general  heading,  cxcejvt  that  colicky  piiins  and  abdominal 
disturbance  are  more  apt  to  occur  with  it  than  with  the  le^  irritating  prepa- 
rations. Severe  purging,  and  even  fatal  fioisoning,  may  result  from  a  single* 
external  application  of  this  preparation  of  raerC4iry  ;*  and  in  anim.iU  killed  hj 
h^podcrmie  i«jt!Ctionj?^  of  it  (sec  experiments  of  Dr.  J,  I^jsenbach,  SfkmidCn 
Jahrbiicher^  lid.  cjtliii.  p,  9)  diarrhtca  and  other  indications  of  ga^tro-intt^stinal 
irritation  are  prominent  sj^mptoms, — facts  which  indicate  that  tho  bichloride 
ia  eliminated  unchanged  &om  the  alimentary  canal, 

\    Hydraroyri  Iodidum  ViRiDE — Green  Iodide  op  Mercury.  U-8* 

—This  Protmdide  of  Mercury  is  made  by  the  direct  action  of  iodine  upon 
the  metab  It  is  a  greenish -yellow,  odorless,  and  tasteless  powder,  insoluble 
in  water,  ether,  and  alcohol.  Compared  with  the  bin  iodide  or  the  bichlo- 
ride, it  is  a  mild  prepsinilion,  and  has  been  used  to  produce  constitutional 
impression  in  i^philk^  especially  when  of  long  filanding.  The  itxlide  of 
tassium  converts  it  into  the  biniodide  and  metallio  mercury  (U.  S*  Dia- 
nsatory),  and  should,  iherefore,  never  be  given  in  combination  with  it. 
he  alterative  dose  is  one-fourth  of  a  grain  three  times  a  day,  increased  to 
a  grain  ii*  necessary. 


HYDRAaoYBi  loDiDUM  Rdbrom — Red  Iodide  OF  Mercury. — The 

Biniodide  of  Mercury  is  made  by  precipitating  th«  bichloride  of  the  metal 

*  See  ««■«  reported  by  Dr.  Mecrei,  LuM^tt^  Sept.  16,  IS71,  iii  which  a  fulution  (gr.  li 
I  Id  f^i)  WM  applied  with  a  cutDcl'i-liiJir  brush  to  the  head  of  a  obild  oinc  yenrs  old^  for 
be  cure  of  Xiwv%  to»»ar»ns.    Tho  i jmptctmi  were  ditLrrhoea,  profiuo  flfttiT^tionj  aocl  greftt 
If  tratiou,  ending  io  dcAth. 
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vfkh  iodide  of  potafisium.  It  is  a  scarletrred  powder,  iDSolable  in  vaUT| 
but  sparingly  soluble  iu  alcohol  It  is  a  powerful  bcal  irritant,  prodaoiDg, 
wlieii  lakeu  in  overdoses,  BjmptoiBS  aud  results  very  similar  to  tbc*»e  caused 
by  corrosive  sublimate.  It  is  used  a  good  deal  ia  tertiary  gyphilis  and  in 
gf^philidc  rhevmatism ;  also  to  some  extent  as  a  local  applic;ilion  in  lupu$ 
(iiQe  AiuuHiire  ih  TlUrap.^  1852).  It  is  much  more  active  than  the  protio- 
dide,  and  should  be  used  as  cautiously  and  iu  the  same  doses  as  corroeit'c 
sublimate. 


The  U.  S-  Phannacopceia  also  reoognbEeB  the  foUowbg  prepftratlotis  rf 

mercury : 

The  deutoxide  oceurs  in  two  forms,  the  Teliow  and  the  Bed  Omde  (Hr- 

DRAROYRI  OXIDUM  FlAYUM,  HVDRAROYRl  OxmUM  RUBRUJkl).  Botb 
are  used  upon  ulcers,  chancres ,  etc*,  solely  for  tbeir  local  effects,  and  are 
Btimulant  and  alterative  when  diluted,  mildly  escharotic  when  in  powder. 
From  Hydrar«ryi  i  Oxidum  Flavum  is  made  the  oleate  (  Ohattim  I/i/drargyri 
— 1  to  It),  U.S.).  The  red  Preeipitute  Oititment  {  Unjueittum  Uydrargyri 
Oxidi  Rubric  1  to  10,  U*  S.),  and  the  ointment  of  the  yellow  oxide  (Wl» 
puentmn  Ilf/drar^yri  Oxidi  Flavi^  1  to  10^  U.  S.),  very  generuUy  reqaift 
dilution  with  lard,  aud  arc  much  used  in  chrome  akin-affectiom/in  obstinate 
conjunct iviiis,  in  psorophthalmia,  etc» 

The  Red  or  Bi-sulphuret  (HyDRAROYRI  SuLpMTDUH  RUBRUM.  U.S.), 
formerly  used  a  good  deal  in  fumigations,  is  now  rarely  employed.  TSirpeih 
Mineral,  or  Yellow  Sulphate  of  Mercury  (Hybraroyri  Subsclpbas  Fla* 
VU8,  U.  S.)t  a  lemon  yellow  powder,  spuriugly  soluble  in  water,  is  a  basic 
Besqui&ulphate  of  the  deutoxide  of  mercury,  prepared  by  throwing  the  bi- 
sulphate  into  water,  which  causes  it  to  break  up  into  a  su persulphate,  which 
remains  in  solution,  and  the  salt  in  cjuesiion,  whiiih  precipitates.  Tnrpeth 
mineral  has  been  used  as  a  harsh  emetic,  and  also  as  an  alterative,  but  is  now 
rarely  employed.  In  croup^  m  emetic  doses  it  is  still  very  highly  esteeansd 
by  some  practitioners.  The  dose  as  an  alterative  is  frum  a  (quarter  to  half 
a  graiu ;  as  an  emetic,  for  a  child  two  years  old,  two  grains  repeated  in 
fifteen  minutes,  if  it  has  not  operated.  Forty  grains  of  it  {Guy's  Hospital 
Rtpt/7'tSj  vol.  X.,  3d  series)  have  caused  death  j  profuse  salivation  came  an 
in  six  hours. 

White  Precipitate,  or  Ammoniated  Mercury  (HYBRAROYRrM  Ammoni- 
ATii.M,  U.  S.),  IS  a  white  complex  powder,  made  by  prccipit^iting  tlie  bictdo- 
ride  with  water  of  ammonia.  It  is  used  in  the  form  of  ointment  ( tltiynentum 
Ilyilnfrgyrt  Ammoniati — 1  to  10,  U.S.)  as  a  local  application  in  Various 
skin-a!ltfCtion3. 

Bhck  Wash  and  Yellow  Wash,  two  non-officinal  but  favorite  preparations, 
are  respectively  nmde  by  the  addiiiun  of  a  drat'hm  of  caloniil  to  a  pint  of 
lime-water,  aud  of  hulf  a  drachm  of  corrosive  sublimate  to  a  pint  of  lime-water. 
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(^♦pcnd  for  their  virtues  upon  the  bliiok  and  yellow  oxidos  of  mercury, 
and  are  uacd  exclusively  as  local  applicatiaiia  to  chttncrtjjt  and  oilier  s^philific 
ulcers.     The  yellow  wash  b  much  the  more  stimulating  of  the  two. 


f 


lODtJM-IODIHE.    U.S. 

Iodine  h  a  Eoh^  friable,  opjujue  tiubstance,  octurrmg  in  crystalline  scales 
with  a  jjcmi-metallic  lustre  aitd  of  a  bluish-black  color.  Its  odor  resembles 
that  of  cldorine ;  its  taste  is  hot  and  acrid.  It  is  somewhat  volatile  at  ordinary 
tcmporamrea,  but  when  heated  to  225°  F.  melts  and  emits  the  beautiful 
puqjle  or  violet  vapor  t^  which  it  owes  its  uame.  It  is  freely  solublo  in 
glyoerine,  alcohol,  and  ether,  but  rcfjuircs  seven  thousand  times  its  weight 
of  water  to  dissolve  it.  With  starch  it  strikes  a  dcep-blne  color,  and  this  test 
m  so  delicate  that  it  will  indicate  the  presence  of  iodine  iu  four  hundred  and 
fifty  thousand  times  its  weight  of  water.  Iu  testing  animal  liquidis,  such  as 
artne,  for  iodine,  a  t^mall  quantity  of  nitrie  acid  should  be  added  to  insure 

being  free  ia  the  liquid. 

Physiological  Action.— Iodine,  when  applied  to  any  part  of  the  body, 
■eta  as  a  very  powerful  irrit^int,  or,  if  in  highly  concentrated  form,  as  a  mild 
caustic.  The  tincture  stains  the  akin  yellow,  and  causes,  if  applied  with 
■afficient  freedom^  smarting,  some  erythematous  inflammation,  and  finally 
desquamatiun.  Its  repeated  afiplicatinu  blisters  and  destroys  the  cuticle. 
Upon  niueous  membranes  its  action  is  more  intense  than  upon  the  skin. 

When  taken  lutemally,  a  tiingle  moderate  dose  of  iodint'  aiuscs  merely 
some  gastric  uneiisirici^s  and  a  disagreeable  metallie  taste  in  the  mouth ;  when 

ger  amounts  are  ingested,  the  gastric  iine4»i*inesa  may  be  intcnsitied  int4> 
iolcnt  Vomiting,  with  incroiiited  salivary  flow,  aljdominal  puius,  and  eveu 

jging.  Iu  sufficient  quantity  it  is  a  poison;  although  very  few  deaths 
ave  been  recorded  as  caused  by  it.  The  usual  symptoms,  wheti  toxic  doses 
f  it  have  been  taken  intt»  the  stomach,  are  vomiting,  purging^  severe  ab- 
dominal pain,  headache,  giddiness,  sometimes  violent  excitement  and  convu) 
nons,  ending  in  fuintncss,  pallor,  and  collapse,  I)r.  E,  Eose  (XofhmiffefM 
ATznrimitttUthre^  Berlin,  1870,  252)  has  rc|>ortcd  a  aise  in  which  death 

ulted  from  a  large  injection  into  an  ovarian  cyst.  Very  soon  after  it  was 
given,  there  ensued  severe  thirst,  with  great  dryness  of  the  throat  and  mouth, 
and  then  painless  vomiting  of  wateiy  matters  containing  iodine.     The  whole 

face  became  very  pale,  the  extremities  cyanosed;  the  radial  pulse  very 
uent,  but  so  small  that  it  could  not  be  counted ;  the  urine  very  scanty, 
dark  brown,  and  rich  iu  iodine*  Aft^r  a  time,  reaction  occurred.  For  three 
days  the  vomiting  persisted,  the  pulse  wm  very  free] uent,  full  and  hard,  and 
the  cheek  put  on  the  glow  of  high  fever,  but  the  temperature  did  not  riap 
above  37.18°  C,  On  the  fourth  day,  exantliemaUms  blotches,  not  disappear- 
ing on  pressure,  appeared  on  the  skin  and  iu  the  mouth  ;  the  sputa  becante 
bloody;  and  menstruation  occurred,  two  and  a  half  weeks  too  soon.  The 
mine  remained  scanty,  and  on  the  eighth  day^  when  all  other  symptoms  save 
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swelling  of  the  parotids  had  disappeared,  still  contained  iodine,  aod  was  i 
niinous.  Oo  tlie  tenth  day,  in  the  midst  of  apparent  convalesecnoe, 
patient  died  suddenly. 

In  the  experiments  of  Jorg  and  Km  pupils,  doses  of  iodine  of  a  gniin  i 
grain  and  a  half  gave  rise  to  colieky  paiii^,  iucreasod  appetitie,  watery  stock, 
an  incrciised  seeretion  of  urine,  maliuiie,  and  stmic  headache.  When  the  doao 
was  augmented  to  two  grains,  a  diffused  sense  of  heat  and  sexuaJ  excit 
were  superadded.  Other  observers  ha%*e  noted  this  abnormal  sexual 
nient,  and  some  have  stjited  that  at  times  it  precedes  atrtiphy  of  t!ie  ma 
or  of  the  t€*»ticles.  Prof.  Stilli*  affirms  that  the  menstruid  flow  may 
excessive,  or  that  during  pregnancy  abortion  may  be  cauijed.  Ycrv  hirge 
quantities  of  iodine  are  asserted  to  have  been  taken  without  berious  resoltSu 
Julia  de  Fontenelle  (quoted  by  Stilk%  Thtnti>eutus^  u,  731)  tells  of  a  num 
wlio  tiiok  two  and  a  half  drachms  of  iodine  without  experioueing  any  re- 
markable effects;  and  Magendie  relates  the  case  of  a  child  four  years  old 
who  swallowed  ten  grains  without  serious  consequenoes,* 

In  the  experiijientii  uf  A.  Iloygca  iind  Prof.  Bitist  (^Arck.  Exp*  Path,  %md 
Tftcnrp,,  :l.  22*J\  xiii.  IM),  preparations  of  iodine^  iodide  of  potassiiuoii 
and  iodoform  in  fatal  doses  produced  in  the  lower  animals  widespread  fatty 
degenerations. 

If  full  doses  of  iodine  be  exhibited  continuously  for  &  length  of  time,  a 
train  of  phenomena  result^  known  as  lodixm.  In  regard  to  these  there  has 
been  a  good  deal  of  difference  of  opinion  and  statement,  a  difference  which 
seems  expUiinable  only  upon  the  supposition  that  different  individuals  ar« 
diihreiitlj  affucted  hy  the  drug.  Rill iot (Trousseau's  report  on  his  memoir^ 
Bull,  de  fAcad,  Ro^.^  xxv.),  who  has  hud  wide  opportunities  and  has  ap- 
paiently  studied  the  subject  very  closely,  makes  three  forms  of  iodic  intoxi- 
cation r  lirstj  that  in  which  the  symptoms  arc  those  of  gastric  irritation ; 
Hccond,  that  eliaracterized  hy  nervous  ti"oublcs,  neuralgia,  ringhig  iu  the  eurs^ 
conTukive  movement^  disturbed  inlelleetion,  with  coryza,  ophthalmia,  silt- 
vation,  vomiting,  diarrho^j,  polyuria,  and  cutaaeou^  eruptions,  and  in  sorae 
cane^  atrophy  of  the  mammae  iii  ttte  feuiate  and  of  the  testicles  in  the  roalei'l' 
third,  iodic  cachexia,  caused  either  by  iodine  or  iodide  of  potassium  coutin- 
uously  used  for  many  nidiiths.  It  is  said  to  be  most  easily  induced  in  goitrous 
persons,  and  is  characti^rkcii  hy  rapid  emaciation,  commencing  mostly  in  the 
face,  and  severe  nervous  palpitations  of  the  heart,  with  excessive  appetite^ 
which  sometimes  precedes  and  sometimes  follows  the  loss  of  fle^ih.  So  long 
as  the  drug  continues  to  be  taken,  these  symptoms  continue  to  progress,  oud 
after  a  time  hysteria  or  hypochondriasis,  with  insomnia,  manifests  itself.  The 
goitre,  the  mammas,  and  the  testicles  waste  away  togetlier ;  hut  if  the  medi- 


•  For  nn  elaborate,  careful  etudy  cif  tlit?  action  of  large  toxio  do?e«  of  iodine  apOQ  tbo 
lower  tinituuli,  sco  Hnffmnnn  mtd  Sehreidbr'n  JithrMbetiehl,  iSTtl,  \MV. 
f  For  ft  cMe  of  woating  of  testicles,  tou  PAi7<*.  Med,  Ti»*9§i  iv,  p,  Ml. 
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io  be  Buspended  and  health  gradually  return,  whilst  the  abnormal  growth 
reappears,  the  sexual  glan<i«  remain  wasted. 

The  second  fi)rm  of  iudbra  of  Rilliet,  in  which  the  nenrous  sympt^Dras  are 
minent^  has  Ix^en  spoken  t»f  by  other  authorities ;  and  Erodie  baa  e^pec^ially 
itod  disturbances  of  vision,  and  paralysis. 

Moist  Authorities  aflGrm  tbat  iodine  and  iodide  of  potassium  produce  sini- 

ihir  symptoms.     Prof.  See  (Lomion  Mfd,  Record^  L  777)  indeed  «»serta 

it  iodine  cxmis  in  the  blood  only  in  tbe  form  of  an  alkaline  iodide,  whilst 

r.  H.  Kammerer  {Vtrchows  Archw,  lix*  467;  Ix,  527)  and  Prof*  Biiia 

lieve  that  the  iodides  are  decomposed  in  tbe  tissues  and  net  by  tbe  libera* 

of  the  iodine,*     I  do  not  think,  bowevcr,  tbat  these  viewn  ciin  be  ue- 

as  completely  eetablisbcd,  aud  tlie  general  pri>i\."Ssional  belief  is  I  but 

ie  therapeutic  value,  and  consequently  the  phpiologienl  action,  of  lodtne 

ad  iodide  of  potassium  are  diflercut.     Iodine  is  universally  preferred  in 

acrofulosis,  the  iodide  in  rlieumnlisni.     I  Inive  given  tbe  salt  in  enormous 

dosee*  and  have  seen  nervous  symptoms  in  only  a  sin^^le  case, — a  man  who 

ftweived  for  a  long  time  two  hundred  and  seventy  grains  a  day,  and  who  was 

litensely  sleepy  and  fJtupid,  presenriiig  symptoms  exactly  similar  to  tbose  of 

omism^  iueludintc  an  eruption  of  acne. 

Of  the  physiological  action  of  iodine  we  know  little  more  tban  tbat  it 

modifies  nutrition.     Locally  the  drug  is  an  irritant,  and  sometimes  gastric 

symptoms  arc  produced  by  it  from  this  cause,     Tbe  general  eretbism  which 

,it   induces  is  believed   by  Prof  S6e  to   be  produced  by  a  direct  excite- 

aeut  of  tbe  circulation,  and  even  the  nervous  symptoms  are  attributed  to 

same   cause, — all   of   wliich  is  very  improbable.      Iodine  is  certainly 

irhcd  and  is  eliminated  chiefly  by  the  kidneyaj  but  probably  to  a  greater 

or   less  extent  by  all   ftic   nmcous  membranes ;   and  Dr,   R.   W,   Taylor 

^m^Amrrtcan  Jonrnnl  o/  Sf/fthtlo^rnphi/  and  Derm4t(<}h)gy^  April,  1873)  be- 

^HBevcs  that  lie  obtained  in  a  ease  evidences  of  tbe  free  escape  of  tbe  iodine 

^pih rough   the  skin.     Prof  See  asserts  (London   Mfd.  Record,  \.  757)  tbat 

^B^e  elimination  takes  place  slowly  and  intermitteutly,  so  thai  tbe  drag  when 

HHfiD  continuously  accumulates  in  tbe  system,     lie  further  states  that  it 

can  be  found  in  tbe  saliva  after  it  bus  disappeared  from  tbe  urine.     The 

iodine  seems  to  be  eliminated  partly  as  an  alkaline  iodide  and  partly  in 

^krganic  eorobination  (E.  narnack,  Berfin.  Kitn.  Wochcnnch.y  1882,  No,  20), 

Darii»g  its  passage  through  tbe  kidney:^  iodine  und<nibtedly  exerts  an 

influence  upon  those  organs,  as  is  ^bown  b}'  its  producing  iilhnniiimria  at 

times.     It  is  indeed   asserted  tbat  it  oceasionally  causes  a  tnie   tubular 

P nephritis,  The  evidence  as  to  its  effect  upon  the  solids  of  the  urine  is  both 
cotitradictory  and  insufficient.  M.  Rabuteauf  dieted  himself  for  five  days, 
measured  the  quantity  of  area  daily  eliminated,  took  iodine  on  the  filYh  day, 

•  C«>n.«uU  alsii  Pror.  Bucbcim  {Arch.  Exper,  PatkaL  vmd  Tk9rap.j  Bd,  iii.). 
t  Quoted  dx  S6e. 
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and  found  a  decided  decrease  in  the  excretion  of  urea.  It  is  plain  that  this 
expcrimenUition  was  too  slight  to  be  of  muc!»  value,  and  Dr.  Kermann  vtm 
Boeck  (Zfifschnjt  fur  Btolo^ie^  in.  393,  1869;  SchmklfiJahrLUchi^^  IM. 
cxlv.  p.  142)  found  that  the  ingestion  of  iodine  does  not  increafie  notablj 
the  elimination  by  the  kidneys  or  bowels.  On  the  other  hand,  >L  Bonchanl 
(quot^nl  by  S<^e)  deukirea  on  hi^  pcrsoual  experience  that  iodine  does  inereaiM 
the  dally  elimination  of  urea,  eppeeially  in  diabetic  patienta.  Dr.  C  Hand- 
field  Jones  {Beak's  Archives,  i.)  analyzed  the  urine  of  six  patienta  taking 
large  dc»ses  of  iodide  of  potassium,  with  the  following  results:  first,  water 
incTcased  in  three  cases  very  much,  in  one  sli|jhtly  so,  in  two  diminifihed  j 
second,  acidity  increased  in  three  and  diminished  in  two ;  third,  area  in- 
creased in  three  and  diminished  in  three;  fourth^  phosphoric  acid  and  8ul* 
phuric  add  increiiscd  in  four  and  diminished  in  two;  fifth,  chlorine  increased 
very  grwitly  in  two  cases,  moderately  in  one,  and  decreased  in  two ;  si 
uric  acid  increased  very  greatly  ijx  two  caaea  and  diminished  in  four 

Therapeutics. — As  an  alterative,  iodine  is  of  especial  value  in  chrJISS 
tcrofnla.  In  those  ciu«^s  in  which  there  is  indolent  enlargement  of  tlie 
lymphatics,  which  exhibit  no  tendency,  or  hut  little  tendency,  to  snppunite, 
it  is  of  especial  value.  Except  in  very  acute  cases,  however,  it  shotdd 
always  be  tried,  even  when  the  glands  do  tend  towards  suppuration,  espe- 
cially as  it  exerts  a  very  beneficial  infiuenee  upon  the  ulcers  lefl  after 
suppuration*  In  other  forms  of  scrofulous  disease,  in  chronic  cnlar^emrmiM 
of  the  JoiHt$j  and  bone-affections  of  such  nature,  iodine  is  oflen  of  great 
sen'ico.  As  scrofulufiis  is  generally,  if  n*)t  always,  assoeiat<id  with  lowered 
nutrition  and  with  anicmia,  cod-liver  oil  and  irf»n  in  some  fi>rm  should  usually 
be  administered  as  adjuvants.  At  the  same  time  that  the  drug  is  exhibited 
internally  in  thc-se  cases,  its  ointment  should  be  freely  applied  to  the  enlarged 
and  indurated  glands.  Experience  hns  demonstrated  the  value  of  iodine  in 
^oiVre,  whether  of  the  ordinary  variety  or  of  that  known  as  exophihalmie , 
goitre  or  Graves  »  disease.  All  tumors  of  the  thyroid  body  are  not  goitre, 
however;  cystic  degeneration  of  it  i:'-  very  common,  and  is  in  do  wiae  bene- 
fited by  iodine.  It  is  in  simple  hypertrophy  of  the  gland  that  iodine  used 
interujilly  aiid  applied  externally  over  the  tumor  is  so  beneficial.  During 
the  acute  stage  of  enlargement  the  use  of  leeches  is  oflen  of  great  benefit, 
and  wlienevcr  much  tenderness  exists  should  precede  the  exhibition  of  the 
drug.  In  phfhisisj  iodine  Kometimes  does  good,  but  only  in  the  mo«?t  chronic 
cases;  and  inhalations  of  its  vapors,  as  have  been  recommended  by  Piorry, ; 
can  only  be  uf  service  by  stimulating  the  broncliial  mucous  membrane  and 
the  surfaces  of  cavities.  When  softening  is  progressing  and  the  lung  break- 
ing down,  iodine  sometimes  appears  to  hatiteu  the  process. 

Local  AppUcatimu — As  a  simple  counter-irritant,  iodine  is  very  frequently 
employed  when  it  is  desired  to  maintain  a  mild,  persistent  influence,  as  in 
chronic  r/ieuniafic  affections  and  sometime^j  in  phthisis.  For  this  purpose 
the  tincture  is  generally  preferred,  and  it  should  be  applied  freely  ouoe  or 
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twice  ft  day,  or  every  other  day,  according  to  the  sasceptibility  of  the  patient's 
•kin.  lo  various  affections  of  the  skin^  iwlino  hsis  been  employed  with 
MBeit^d  advantage.  In  trysipehu  of  the  skb^  veiy  bene6cial  resultii  have 
been  aficribed  to  it«  local  use,  and,  I  think,  with  Justice ;  but  great  care  is 
neoessary  lest  it  be  applied  too  strong.  I  have  seen  very  serious  results  from 
the  deetructiou  by  it  of  the  skin  in  this  affection,  M  tbe  tuU  strt-ngth  of 
tbe  ttncture  be  used,  it  sbould  be  applied  at  first  very  lightly,  and  not  more 
thftu  once  in  the  twenty-fuur  himrs.  In  pmriasis^  in  acHe^  in  parasitte 
Mkm*di$eaM*f  it  has  been  used,  imb  liolds  only  a  second  rank  among  remedies. 
In  a  similar  manner  it  is  employed  in  various  chronic  diseases  of  the  mucous 
membranes,  such  as  ozsetmj  leiicifrrhcta^  chronk  cy&tltis^  chronic  tl^^enfer^, 
and  scrofulous  ophthalmia^ — whenever,  in  a  word,  an  alterative,  stimulant 
action  is  desired.  In  cases  of  retruvemn  of  the  t/mnSy  with  coni?cqucnt 
looeentug  of  the  toeth,  Prof  SlilM  recommends  the  application,  with  a 
camers-huir  brush,  after  each  meal,  of  a  watery  solution  (gr.  i  to  fji)  of 
iodine,  tbe  month  being  immediately  afterwards  washed.  Tbe  raojit  impor- 
tant cxtenitd  use  of  iodine  is  as  a  resolvent  in  eaisea  of  indolent  ^hndalar 
hypertrophic  enlargement,  and  where  there  are  large  watery  exudations,  as 
in  some  forms  of  chronic  pkuritn/  and  of  diseased  Joints. 

Iodine  has  been  very  lai^ely  employed  by  injection  into  serous  cysts,  as  in 
hydrocele  J  tor  the  purpose  of  exciting  inflammation  and  causing  obliteration 
of  their  cavity  ;  but  this  use  of  it  h  purely  surgical,  and  the  reader  b  referred 
to  treatises  upon  such  subjects.  In  chronic  empi/ema,  the  injection  of  iodine 
afler  free  exit  has  been  given  to  tbe  pus  is  oflen  of  the  greatest  senricc 
The  solution  in  the  beginning  should  be  very  weak,  containing  not  more 
than  six  gndns  each  of  iudine  and  of  iodide  of  potassium  in  a  pint  of  water; 
with  this  the  pleura  should  be  daily  washed  out,  the  strength  of  the  solution 
being  gradually  increased. 

Administration.^ — Iodine  is  never  administered  in  solid  form;  nor 
should  the  tincture  bo  given  internally,  because  the  iodine  is  precipitated 
by  the  watery  juices  of  tbe  stomach.  Taking  advantage  of  the  solubility 
of  iodine  in  a  watery  solution  of  iodide  of  potassium,  the  framers  of  the 
Pharmacopoeia  have  directed  the  following  preparations,  which  may  be  uaed 
internally ;  they  should  always  be  given  well  diluted,  allcr  meals  j  any  of 
them  may  be  used  hypodermieally,  as  suggested  by  Prof.  Da  Coata  (Amer* 
Jounu  Med,  Sci.^  Jan.  1875)^  tn  glandular  enlargements: 

Liquor  lodi  Chmpositus —  Cumpoumi  Solution  of  Iodine — LugoVa  Solu- 
tion (Iodine,  1  part;  Iodide  of  Potassium,  2  parts;  Water,  17  parts), — 
dose,  gtt.  V  to  XV, 

For  external  use,  a  tincture  (Tinctura  lodi^  1  to  12.5),  and  an  ointment 
{Ungueidum  Jodi:  Iodine,  4  parts j  Iodide  of  Potassium,  1  part;  to  100). 


POTASSII   lODIDUM— IODIDE   OF   POTASSIUM.     U.S. 
This  salt  occurs  in  white  or  colorless,  generally  cubic,  crystals;  soluble  in 
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two-thirds  of  their  weight  of  water  and  in  from  six  to  eight  parts  of  rectified 
spirits.  If  to  its  solution  starch  be  added,  no  blue  color  should  arise,  but  on 
the  passage  of  chlorine  the  characteristic  iodine  reaction  should  take  place, 
owing  to  the  liberation  of  the  metalloid  by  the  gas ;  or  if  sulphuric  acid  be 
added,  a  purple  tint  gradually  appears,  and  deepens  into  blue :  a  spontaneoiu 
blue  color  betrays  the  presence  of  the  iodate  of  potassium,  a  harmful  adul- 
teration. At  a  dull  red  heat  iodide  of  potassium  fuses  into  a  crystalline 
mass ;  by  a  bright  heat  it  is  decomposed. 

Physiological  AcrriON. — Iodide  of  potassium  influences  nutrition  in  a 
manner  similar  to  iodine :  indeed,  most  authorities  teach  that  their  action  b 
identical ;  yet  in  therapeutics  they  find  a  diflferent  range  of  employment,  and, 
I  believe,  act  differently.  Dr.  I.  Wallace  (^Liverpool  Med,  and  Surg,  Rep,^ 
1871)  has  found  that  the  iodide  lessens  the  elimination  of  lime  saiiti  through 
the  kidneys,  but  his  analyses  were  not  sufficiently  repeated  to  prove  that  this 
is  a  constant  effect.* 

Therapeutics. — In  certain  forms  of  rheivmatism^  iodide  of  potassium  is 
of  tlie  utmost  value.  In  the  early,  active  stages  of  inflammatory  rheu-' 
matism,  it  is  much  less  efficient  than  the  alkalies ;  but  when  all  the  good 
that  can  bo  has  been  obtained  from  these,  and  when  the  joint  symptoms 
persist  in  a  subacute  form,  the  iodide  comes  very  well  into  play.  In  subacute 
or  muscular  rheumatism  y  the  iodide  is  the  most  efficient  remedy.  Often 
when  the  symptoms  are  very  acute  it  may  be  advantageously  combined  with 
the  alkalies,  and  in  lingering  cases,  especially  where  there  is  reason  to  suspect 
a  gouty  taint,  with  colchicum.  In  sciatica^  in  lumbago^  in  rlieumaitc  neur 
ralgia  following  exposure  to  cold  or  wet,  as  in  all  other  forms  of  subacute 
rheumatism,  very  much  is  to  be  hoped  for  from  its  use.  In  gout,  it  is  of 
less  service  than  in  rheumatism,  but  in  the  chronic  form  of  the  disease,  and 
in  the  irregular,  inherited  gout  which  so  frequently  appears  as  neuralgia  or 
other  anomalous  affection,  it  adds  to  the  efficiency  of  small  continuous  doses 
of  colchicum.  In  rheamnfic  gout,  or  rJieumatoid  arthritis,  it  should  be 
tried  ;  although  little  is  to  be  hoped  for  from  its  use.  There  is  a  good  deal 
of  clinical  testimony  as  to  the  value  of  iodide  of  potassium  given  continu- 
ously between  the  paroxysms  of  asthma.  This  disorder  appears  at  times  to 
bear  a  close  relation  to  irregular  gout  or  rheumatism,  and  it  is  probably  under 
these  circumstances  that  the  remedy  is  efficient.  In  tertiarg  sgphilU,  in- 
cluding in  the  term  all  cases  of  syphilitic  bone,  visceral,  or  nervous  disease, 
the  remedy  Ls  really  of  inestimable  value.  It  must  be  given  freely,  and, 
when  there  is  no  cachexia,  may  be  advantageously  combined  with  the  bi- 
chloride of  mercury.    It  is  scarcely  in  place  here  to  enumerate  all  the  forms 

*  For  a  research  upon  the  physiologioal  action  of  large  amounts  of  iodi'le  of  potas- 
sium injected  into  the  blood,  see  Arbeilen  ang  dem  Pharmak.  Lahorator.  xn  AfunktiH,  L 
135.  As  it  docs  not  seem  to  throw  much  light  upon  the  therapentio  use  of  the  drug,  it  is  not 
here  analyzed. 
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wUdi  tertiary  syphilis  may  assume ;  but  the  iodide  i^  useful  wherever  the 
djsoniBtA  has  exbted  for  a  length  of  time. 

The  iodide  of  potawsium  appeara  to  have  the  power  of  prnmnting  ahsorp- 
tbn  of  aeroua  fluids,  and  oertjunly  is  of  value  in  chronic  pfeurtttM  with 
cfiTuffiou^  in  chronic  /»<T/c'ir</iViV,  and  even  in  chronic  hj/drocephnhis. 

lu  aortic  aneurism  lar^  do^es  of  iodide  of  potassium  with  continuous  rest 
m  the  horisontal  poeition  have  been  used  by  Dr.  Balfour  (Sdinbtirf^h  Med, 
JfHtrn,,  xiii.,  x'lw,  xv.,  xvi. ;  British  3f^d.  Journ.,  1874,  i.  112)  with  re§ult« 
that  warrant  a  further  trinK  Dr*  T*  S.  Sharpe  claimed  success  from  itt 
employment  in  chronic  Brijiht'«  disease  (Anun\  Journ.  Med.  5c l,  Jan.  1876). 

In  varioui*  chronic  metallic  pov^niuf^^^  the  iodide  of  potassium  h  of  great 
aer^'ioe.  With  butli  lead  and  mercury  it  farms  double  salts,  whicli  ure  soluble, 
mod  there  is  very  good  reason  for  believing  that  the  formation  of  these  salts 
takas  pliuse  iti  the  economy,  and  that  the  metal  which  hua  been  tying  iu  an 
iDBolubte  condition  in  the  various  ttasaes  is  taken  up  and  excreted.  Severe 
salivation  and  ulcerative  stoniatilis  have  sometimes  resulted  from  the  use  of 
Um  potassium  salt  in  those  who  had  previously  taken  large  quantities  of  mer- 
cury ;♦  and  in  Melsen's  oxpenments,  dogs  to  which  insoluble  preparations  of 
mercury  had  previously  been  given  without  the  induction  of  severe  sjmptoms 
aderwards  died  under  the  action  of  the  iodide,  the  mercury  also  having  ap- 
peared in  their  urine.     The  cxpcritneiits  of  Mayeuyon  and  Bergeret,  quoted 

iha  article  on  Mercury,  afford  striking  confirtiintion  of  these  factj§,  and 
to  render  the  eviJerice  irresistible  that  the  iodide  does  cause  the  chrni- 

ition  of  mercury.  In  reg;ird  to  lead,  the  researches  of  Drs.  Parkes,  Gool- 
Swift,  Mclherbe,  and  Hievekingf  have  shown  that  very  frerjuently,  in 
of  chronic  lead-poisoning,  the  exhibition  of  iodide  of  j>otassiura  causea 
the  appearance  of  lead  in  the  urine.  This  chemical  evidence.*  is  abundantly 
corroborated  by  clinical  experience,  so  that  in  all  cases  of  chronic  metallic 
poisoning)  especially  by  letid  and  mcreury,  the  persistent  use  of  the  iodido 
of  pot^iiisium  should  be  tried. 

AD3HN1STRATI0N, — The  ordinary  dose  is  ten  grains  three  times  a  day; 

t  miaeh   lai^r  quataitics  may  often  be  given  with  impunity,  and,  in 

ternal  syphilitic  affections^  may  be  nccesstiry.  In  the  latter  class  of  di^ 
the  best  plan  is  to  begin  with  twenty  grains  thre«  ttmci*  n  day,  and 

pidly  to  increase  the  amount  until  dnu-hni  Joi^es  are  reached,  or  frontal 
or  other  symptom  of  itidism  pn>dutTi:d.     The  best  substance  for  dis- 

ising  the  very  disagreeable  taste  of  the  drug  is  the  compound  ^rup  of 

nsaparilla.  Unguenfnm  l^idnuii  Imlidi^  U.S.,  contains  about  one-eighth 
its  weii:ht  of  iht-  iodide. 


LiQuoft  Arbemi    kt   HYrmARomi    IodidIj   U.S, — Sohdion   of  the 


•  gee  Dr.  BuiM,  fintUK  and  Fvr,  Medie^^Ckir.  Rtv.,  xL  202,  for  m  ilrikiiig  oaM. 
)  ScUl^'i  Thfnfpetitic*,  rul.  i1,  \u  7:f&.  IJluiidmrt]  And  I^a,  Ibti, 
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Iodides  of  Arsenic  and  Mercury  contains  one  per  cent  each  of  the  iodide 
of  araenic  and  the  red  iodide  of  mercury.  It  was  originally  suggested  by 
a  surgeon  of  Dublin,  by  whose  name  it  is  very  generally  known.  DonovithM 
Solution  is  a  powerful  alterative,  used  chiefly  in  very  obstinate  chronic  scalj 
skin-diseases  when  the  local  action  is  of  a  very  low  grade,  and  in  chrome 
rheumatism.  It  is  an  exceedingly  active  preparation,  very  capable  of  acting 
as  a  corrosive  poison,  and  when  administered  a  little  too  freely  is  said  sooio- 
times  to  cause  t>aIivation.  When  applied  locally,  it  acts  as  a  violent  irritant. 
The  dose  of  it  is  from  three  to  ten  drops,  well  diluted. 

lODOFORMUM— IODOFORM.  U.  S. 

This  substance  was  discovered  by  S^rullas  in  1822,  and  was  introduced  an 
a  remedy  by  Dr.  Glover  in  1837,  but  did  not  become  officinal  until  the  last 
revision  of  the  U.  S.  Pharmacopoeia.  It  occurs  as  small,  pearly-jellow 
crystals,  having  a  strong,  persistent,  saffron-like  odor,  insoluble  in  water,  but 
readily  soluble  in  alcohol  and  ether. 

Physiolooical  Action. — According  to  M.  Mattre,  when  taken  by  man 
in  doses  of  five  or  six  grains  iodoform  causes  no  notable  symptoms,  but  two 
hours  ufler  the  drug  has  been  ingested,  iodine  can  be  found  in  the  urine. 
The  extcn.>ive  surgical  use  of  iodoform  has  led  to  a  number  of  poisonings 
by  it.  The  symptoms  are  variously  de<«cribed,  and  it  is  almost  certain  that 
in  some  cases  they  have  been  due  to  the  wound  and  not  to  the  dressing. 
In  the  most  characteristic  and  severe  class  of  cases  the  phenomena  resemble 
somewhat  those  of  meningitis,  and  may  be  somnolence,  deepening  into  stupor, 
with  contracted  motionless  pupils,  or  restlessness,  ending  in  active  delirium, 
in  either  case  the  temperature  being  normal  and  the  pulse  exceedingly  rapid. 
A  peculiarity  of  these  cases  seems  to  be  that  death  usually  follows,  although 
the  symptoms  have  developed  abruptly  and  the  dressings  have  been  removed 
at  once.  Dr.  Schede,  of  Hamburg,  describes  six  classes  of  cases,  his  sixth 
form  being  that  just  spoken  of  1.  High  fever,  without  other  phenomena. 
2.  Fever,  with  mild  gastro-intcstinal  irritation,  depression  of  spirits,  an<l 
rapid  pulse ;  recovery  almost  invariable.  3.  Very  rapid,  soft  pulse,  150- 
180,  no  lever;  great  danger.  4.  Very  rapid  pulse,  with  high  fever;  death 
almost  invariable.  5.  Af^er  severe  operations,  rapid  collapse  and  death.  A 
form  of  poisoning  with  melancholia,  dilated  pupils,  and  hallucinations  is  also 
described.  A  roseola-like  dark-red  eruption  has  been  noted  in  some  cases 
of  poisoning.  The  way  in  which  these  symptoms  are  caused  has  not  been 
made  out.  In  animals,  large  non-toxic  doses  are  said  to  cause  symptoms  of 
intoxication,  tottering,  weakness,  and  loss  of  appetite,  but  no  vomiting;  and 
lethal  doses,  violent  opisthotonos,  convulsion,  hurried  breathing,  and  finally 
death.  A.  Hoyges  found  that  in  dogs  and  cats  toxic  doses  caused  deep 
sleep  without  loss  of  reflex  activity,  but  that  in  rabbits  no  sleep  resultid 
(Arch.  Exp.  Path,  vnd  Therap.,  Bd.  x.  405).  After  death  general  fatty 
degeneration  was  found,  and  the  urine  contained  iodides,  and  not  iodoform : 
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so  tliat  ProR  Binz  believes  that  the  lodofurra  affcct^s  the  general  nutrition  by 
Ubemtio*;  iodine. 

When  i*Kitifbrro  is  applied  in  strong  8ohili<in,  ctr  in  siiliHtancc,  it  m-is  n^  ;! 
▼ery  powerful  local  Hme^thetie,  Thus!,  a  supjidKitory  contuiniiiis  it,  ifiiun* 
dnecd  into  the  rectum,  will  so  benumb  the  piirts  that  detocution  niny  tak*' 
plttce  without  the  person  or  animal  being  aware  of  it. 

TUERAPEUTICS. — lodorofTu  lias  beeii  used  interDally  as  an  alterative  and 
ttiialgesie  in  $tfphiUtic  rlifninfttimn  and  utf/ht-jKiins^  and  in  other  (onnj*  *>1 
meuraJl^.  Dr,  Stiles  Kennedy  hi^ddy  commendii  it  {Mnl.  and  Sur^.  Kfp, 
Jao.  1870,  p.  50),  and  Lazansky  tin  da  it  very  useful  in  some  ca^eo  ( (kn' 
iralh,  Chirur^ie,  1876, 219),  but  that  it  fldls  in  otiiera;  he  give-i  ninety  gruint* 
m  day.  Dr.  J.  Moleschott  {Lfmd,  Med.  Record^  Nov.  1878)  pmise**  it  uum 
Htghljasan  absorbefacicnt,  affirming  that  by  its  use  ho  lias  obtained  ab^orptiMii 
of  various  lymphatic  tumors,  pleuritic^  pericardiac,  and  other  effusioiiH,  and 
bfts  even  cured  acute  bydrocephaliL'^ and  Icukn^niia.  lie  relict}  e>pecially  u(Hin 
its  externa]  employment  in  the  form  of  a  collodion  (1  part  of  iodoform.  If* 
of  elastic  collodion).  So  soon  as  the  collodion  has  dried,  he  covers  it  with 
u  film  of  solution  of  gutta-percha.  Dr.  Von  11  offer  lia?^  usrd  it  hypiKJer- 
isicalty  (three  to  five  grains  a  dny)  iti  sypliilis,  and  clainia  thsit  w)  tMOfiltyrd 
it  greatly  increases  the  number  of  the  rod  corpuscles.  Dr,  H.  Thomann  also 
benrs  tes^timony  to  tbe  value  of  these  hypodermic  injeution:*  in  aecnndary 
Sjphilifl  {Cenfralb, /,  Med,  Mjmwi.,  Oct.  1881),  lodnlorni.  liowrvtT.  \\m  not 
come  into  general  use,  and,  in  the  extensive  trials  n»:itle  wiih  it  at  the 
Philadelphia  Hoapit^d,  haa  failed  to  sustain  its  fir»t  n^pnintiun  in  syphilitio 
disorders. 

Whatever  position  iodoform  may  finally  ae<]uire  as  nn  internal  remedy, 
there  can  be  tio  question  as  to  its  value  when  employed  locally.  It  is  u>>cful 
in  <MUM3B  of  painful  ulcers^  even  when  they  arc  ctinct'rt/us,^  nerving  to  allfvialc 
pftiti  und  to  promote  eicatriziition.  At  first  employed  especially  in  »i/fdiditfc 
afftcfifjHB,  it  is  now  found  to  act  equally  well  in  indolmt  frg^nkfrs  and  cither 
tiou^spccific  abraflions,  and  is  i bought  to  act  not  only  aa  a  local  nnassfbetic, 
but  alMi  us  a  decided  stimulant  to  nutrition,  Wiihin  tbe  lawt  fijw  years 
it  hoH  been  very  freely  employed  in  Germany  as  an  i*ntiHi'phc  rlr*s^ing  to 
wounds,  and  the  t^timony  i»  so  i^trong  that  it  i^  dilhcult  tu  uvnid  bclitving 
that  it  ii*  the  most  certain  remedy  of  this  cla^s.  It  in,  however,  affiruH  d  to 
have  oc»  power  in  preventing  ery>4ipehis,  and  usrd  fri'ely  is  very  dan'jfcrouj* 
to  the  patients.  It  \^  omplityed  eitber  in  the  form  of  pi^wd^T  dusted  in  the 
wound,  or  as  dressings  saturated  with  it,  the  first  meiho^l  being  at  once  iLo 

*  Cunicalt  pftpem  bj  Dr.  G.  ViJIker  [BntUiin  dr  TK^rapfuilquft  U  Ixxtil.,  Deo,  l*<4VT|  Kud 
Dr.  K^r^ul  (Ib*d.j  t.  Ixxiv.,  Mny,  ISdSj'.  Tbe  suri^tcat  r«iiiler  iiuiy  cndetitlt  witb  iiUvantajzi] 
lilt  ffitluwing  additionitl  rt^fcreuee*  :  Coneiip,*/iftttt  /,  Sthretiz.  Aftx.^  I?i}<2,  x\\.  r»<>y  • 
DtHtMrh,  Mrd,  WffcheH9ch.,  Berlin,  1882.  vili.  14«{  rfhir^/^. /.  rAi>«rv'>.  vhi.  736,  i«,, 
Tiriuua  pAprrs;  Jonm,  MSd.  dt  BordtnnXf  xt.  2^h\  All^rm.  W'Utu  Mrd,  iSrtlut*^,  H^lf 
XXvL  i^^;  WUn,  Mtd,  Ptwt,  1882^  xxtit  20 1. 
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more  effectiye  and  the  more  dangerous.  The  qiiRDtitj  required  to  take  life 
is  uncertain.  Dr.  Langenstein  attributes  a  death  to  four  grammes  (  Wien, 
Med,  ^YochenBch.^  1882,  xxxii.  1051).  The  cause  of  death  seems,  however, 
doubtful.  Dr.  Czernj  reports  death  from  six  grammes,  not  doubtful  (/6uf., 
p.  180). 

Administration. — Iodoform  may  be  applied  to  ulcers  in  powder,  in 
solution,  or  in  ointment  {Unguentum  lodoformi — 1  to  10,  U.S.).  When 
there  is  a  great  deal  of  pain,  especially  if  there  be  much  discharge,  the 
powder  may  be  preferred.  In  uterine  cancer^  in  painful  hemorrhoid*^  cacao 
butter  suppositories,  containing  from  five  to  ten  grains  of  the  drug,  should 
be  employed.  Owing  to  the  bad  odor  of  the  drug,  its  application  about  the 
mouth  and  throat  is  oflen  objected  to.  According  to  Dr.  Lewis  £lsberg 
(Fhila.  Med.  Times^  Oct.  4,  1873,  vol.  iv.  p.  4),  if  to  four  parts  of  absolute 
ether  (Squibb's)  one  part  of  crystalliecd  iodoform  be  added,  and  the  whole 
shaken  in  a  red  glass  flask,  a  solution  is  obtained  of  sufficient  strength  for 
effectual  use  in  diseases  of  the  mouth,  and  free  from  odor  other  than  that 
of  ether. 

OLEUM  MOEEHUiB-OOD-LIVEE  OIL.  U.S. 

Cod-liver  oil  is  obtained  from  the  liver  of  Ghidus  morrhua  and  other 
species  of  Gadus.  In  the  manufacture  of  the  so-called  sJiore  oU,  the  only 
variety  usually  employed  in  medicine,  the  fish  caught  near  land  are  brought 
at  once  to  the  shore,  and  the  oil  is  obtained  from  the  fresh  livers  by  one  or 
other  of  several  processes.  The  original  custom  was  to  put  the  livers  into 
large  kettles,  add  water,  boil  to  a  pultaccous  mass,  drain  off  the  liquid,  allow 
it  to  stand,  and  finally  to  skim  the  oil  as  it  rose  to  the  top.  A  more  modern 
method  is  to  heat  the  livers  by  steam  applied  to  the  outside  of  the  vessel 
containing  them,  to  allow  drainage,  and  to  proceed  as  in  the  process  just  de- 
scribed. I  am  informed  that  at  present  some  of  the  finest  brands  of  oil  are 
]»reparcd  by  forcing  currents  of  steam  at  high  pressure  through  the  mass  of 
livers,  tearing  them  in  this  way  to  pieces  and  melting  out  their  oil.  Shore 
oil  should  be  a  perfectly  limpid,  yellow,  thick  oil,  free  from  rancidity, 
and  having  the  peculiar  taste  and  smell  of  the  oil  well  developed.  StraitM 
oil  or  Banks  oil  is  prepared  from  those  fish  caught  at  the  "  Banks,"  far 
from  land. 

The  livers  are  thrown  into  casks  and  allowed  to  stand  for  a  greater  or  less 
length  of  time  and  to  undergo  more  or  less  complete  putrefaction,  until,  on 
the  return  of  the  fishing-smack  to  port,  they  are  thrown  into  water-boilers 
and  treated  in  a  manner  similar  to  that  previously  described.  Of  straits  oil 
there  are  two  varieties :  the  brown  oil,  which  is  much  darker  than  shore  oil, 
and  much  more  nauseous  to  the  taste  and  smell ;  and  the  black  oil,  which  is 
very  dark,  and  still  more  disgusting  in  its  evidences  of  rancidity.  Both  of 
these  varieties  are  largely  used  in  the  preparation  of  leather. 

When  a  mineral  acid  (especially  the  sulphuric)  is  added  to  cod-liver  oil, 
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weU-knowQ  biliary  piny  of  cutoi^  oct'urs ;  hut  this  does  not  prove  the 
of  the  drug,  or  demotistrute  that  it  is  derived  from  tJte  codfish ;  it 
only  shows  that  it  is  a  limr  oil.  It  is  scnrt:oiy  to  be  doubted  that  not  rnivly 
tlie  livers  of  other  fLsh  are  largely  mixed  wilh  tlio«*;  of  the  Gadus  morrhua, 
but  it  is  not  probahle  that  thia  ofleu  happens  to  such  aD  extent  us  to  inter* 
fere  with  the  therapeutic  vtilue  of  the  product:  indeed,  it  is  far  from  certain 
that  cod  oil  is  really  superior  to  that  produced  by  the  same  organ  of  other 
fiflhea.  Be  this  as  it  may^  the  physic^  prot>crtics  aifurd  the  only  known  test 
■0  to  tlie  genuineness  of  the  drug.  Cod-liver  oil  is  a  very  complex  subsrunce^ 
containing,  according  to  the  analysis  of  De  Jongh,  glyeerine^  oleic,  mnrgaric, 
butyric,  and  acetic  aeids^  guduin,  viu-ious  billury  prineiples,  such  as  felliuic. 
cholic,  and  billifellinic  acids,  iodine,  chlorine,  traces  of  bromine,  phosphorus, 
pUoBphoric  acidH,  and  various  other  substances.  According  to  the  U.  S.  Dis 
|)CDsatory,  the  proportion  of  iodine  never  exceeds  one  part  in  two  thoui<nnd. 
In  De  Jongh's  analysis  the  grt^est  amount  was  found  in  the  light-colored 
oib,  and  wu«  only  four-huridredths  of  a  grain  in  one  hundred  grains  of  the 
uU.  Gaduin  is  a  peculiar,  dnrk -brown  substance,  which  m  probably  meJici 
Dally  inert.  When  to  cod-liver  oil  ammonia  is  added,  there  can  be  obtained, 
by  distillation^  a  peculiar  aujtuuniacid  base,  irimtthi/liimui  (commercial  prth 
p^iam(it)^  which  exists  In  no  other  officinal  oil,  but  occurs  in  the  ergoL 

pHVBio LOGICAL  AcTiON* — As  is  Well  kuown,  all  fatty  substances  when 
taken  ii»to  the  sytitcm  have  a  tendency  t^j  cause  deposition  or  formation  of 
fat  in  the  body.  Cod-liver  oil  certainly  shares  this  property  in  an  eminent 
degree.  Dr,  Pollock,  as  quoted  by  Prof.  Stille,  has  found  that  if  there  be 
given  of  it  to  pigs  from  one  to  two  ounces  per  dtern^  to  sheep  one  ounce,  and 
to  bullocks  from  three  to  nine  ounces,  it  is  digested,  and  aida  in  fattening 
the  aulnjal ;  larger  amounts  than  those  noted,  in  Dr.  Pollock's  experiments, 
always  deranged  very  seriously  the  digestive  function.  No  close  studies  of 
Uie  effect  ol*  cod-liver  oil  upon  hcaltliy  men  have,  that  I  am  aware  of,  been 
made*  Undoubtedly  it  tends  lo  produce  oliesity  ;  but,  as  no  other  oil  is  ahie 
to  gupply  iti*  place  in  various  chronic  diseases,  it  must  have  some  influence 
ttpon  nutrition  not  sliared  by  ordinary  fatty  matt^rai,  and  therefore  is  an 
aUcratit?e, 

Tlie  history  of  the  cliriical  use  of  oleum  morrhuao  certainly  indicatvs  that 
it  influences  the  constitution  of  the  blo<»d.  It  is  an  every-day  occurrence 
to  see  pale,  anemic  patients  become,  whilst  taking  it,  rosy  and  plethoric, 
Aooordiug  to  the  analysis  of  the  blood  of  a  patient  made  by  Simon,  there  Is, 
during  its  use  iu  phthisia,  a  great  increase  in  the  amount  of  soUds  in  tlie 
blood,  a  diminution  of  the  fibrin,  and  an  inerejise  in  the  albumen.  The  ex- 
aminations of  Dugald  Campbell  i^BntM  *intl  Ftjt'ei^n  Mcd,*Ohir,  Reeiew, 
1S5G,  vol.  i?ii,  p.  21)  have  confirmed  the  results  of  Simon.  It  is  very 
probable  that  cod-liver  oil  has  some  peculiar  influence  upon  the  blood-making 
organs.  Upon  the  various  aingle  functions  of  the  body,  except  tbo  tjigeslivci 
OOd-ltTer  oil  has  no  apparent  immediate  effect^  disturbing  directly  neither  the 
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nervous,  motor,  respiratory,  circulatory,  nor  secretory  moyements.  Whai  by 
its  use  the  general  nutrition  is  improved,  all  the  functions  seem  to  share 
'  e({ually  in  the  improvement.  God-liver  oil  has  undoubtedly,  when  given  with 
sufficient  freedom,  a  tendency  to  cause  indigestion  and  looseness  of  the  bow^ 
All  oils  are  of  difficult  digestion,  and  when  too  much  of  the  oleum  morrhu» 
is  exhibited  in  man,  as  in  animals,  it  exerts  a  deleterious  local  effect  upon  the 
alimentary  apparatus. 

Much  speculation  has  been  indulged  in  as  to  which  of  its  ingredients  ood- 
liver  oil  owes  its  peculiar  medicinal  properties.  Certainly,  however,  no  real 
light  has  been  shed  upon  this  matter,  and  the  present  probabilities  are  that 
it  acts  as  a  whole, — t.e.,  that  its  virtues  depend  upon  the  peculiar  combi- 
nation. 

If  the  experiments  of  Dr.  Oswald  Naumann  (^Archiv  der  HeiUcunde,  186i>, 
p.  536)  be  as  accurate  as  they  appear,  he  has  certainly  proven  that  ood-liver 
oil  has  physical  properties  which  must  aid  in  its  usefulness,  although  it  is  not 
probable  that  its  value  depends  solely,  or  even  in  great  part,  upon  thenL  He 
first  tested  the  rate  at  which  various  oils  pass  through  fresh  moist  animal 
membranes  when  pressed  upon  by  a  column  of  mercury  or  by  the  weight  of 
the  atmosphere  over  an  exhausted  receiver,  and  found  that  cod-liver  oil  passed 
much  more  rapidly  than  any  of  a  number  of  oils  tried.  Apparently  this 
power  depended  in  some  measure  upon  the  presence  of  the  biliary  principles, 
since  if  it  was  deprived  of  them  the  rate  of  its  passage  was  greatly  lessened, 
but  was  again  increased  by  the  addition  of  a  little  bile.  The  investigator 
then,  opening  the  abdomen  of  cats,  separated  in  each  animal  by  ligatures 
two  knuckles,  of  equal  length  and  entirely  similar,  from  the  remainder  of 
the  intestines.  Into  each  of  them  he  injected  a  certain  amount  of  bile,  and 
then  into  one  ordinary  oil,  into  the  other  cod-liver  oil ;  and  when  the  ani- 
mals died,  some  hours  afterwards,  it  was  always  found  that  much  more  of 
the  oleum  morrhuae  was  absorbed  than  of  the  other  oil.  These  experiments 
were,  unfortunately,  too  few  and  incomplete  to  be  decisive,  but  certainly  they 
indicate  that  the  uleuni  morrhuHB  is  more  easily  and  rapidly  absorbed  than 
other  animal  oils.  The  superior  fitness  of  the  oil  for  absorption  is  confirmed 
by  Prof.  Bucheini  (Arch.  Kxper,  Path,  u.  Tiierap.^  Bd.  iii.)  as  well  as  by 
J.  Gad  (//«  and  Bnmiien  Arclu'u  far  Aiiatom.,  1878).  Both  of  these 
observers,  however,  believe  that  this  absorbability  depends  largely  upon  the 
presence  of  free  fatty  acids  in  the  oil.  Dr.  Naumann's  lost  series  of 
experiuients  were  directed  to  discovering  the  comparative  ease  with  which 
animal  oils  and  the  cod-liver  oil  were  oxidized.  For  this  purpose  he  used 
a  test  solution  of  the  permanganate  of  potassium,  and  on  adding  to  given 
bulks  of  this,  in  test-tubes,  equal  amounts  of  the  various  oils,  noted  the 
changes  of  color  induced  by  the  reduction  of  the  permanganate.  He  found 
that  cod-liver  oil  was  the  first  to  bo  affected.  It  is  evident  that  to  be  easily 
absorbed  and  easily  oxidized  fit  a  fat  for  use  in  the  animal  economy ;  bat 


ALTERATIVES. 


423 


surely  the  peculiar  value  of  oteum  njorrliuas  doea  not  depend  solely  upon 
iheae  properties. 

TafiEAPEUTiGS. — Cod-liver  oil  is  especially  jx&q^^  in  that  condition  of 
t»3r8tem  in  whicb^  with  general  lowered  tone,  there  is  a  tendency  to  eellulor 
hyperplasia,  to  the  formntion  of  "exudations*'  composed  of  imperfectly- 
dc'vebped  cells,  whichj  in  the  great  majority  of  caaeSj  from  the  very  bcgin- 
iiinj^  are  incapable  of  development  into  perfect  entities,  having  only  one 
polentift)  quality,  that  of  dying.  There  are  various  types  of  thin  diathesis, 
or  condition  of  system.  In  one  of  them  there  la  a  tendency  to  increase  io 
tiie  lymphatic  glands;  to  multiplication,  at  the  ex:peiise  of  developmeut^  of 
tlieir  cellular  elements, — i.e.,  to  the  formation  of  numerous  imperfectly -devel- 
oped cells,  and,  iually,  to  the  destruction  of  them.  The  death  of  the^e  cells 
id  partly  due  to  their  inherent  qualities,  and  is  partly  the  result  of  the  prcsfiure 
which  they  exert  upon  one  another  and  ujMjn  their  sources  of  food-supply» 
If  they  undergo  a  alow,  fatty  degeneration,  with  desiccation,  cheeey  deposits 
•re  formed;  if  a  rapid,  fatty  change,  with  abundance  of  moisture,  pus  and 
•hacefases  are  produced :  in  either  case,  ulceration  is  the  final  result.  This  is 
the  so-called  scrofulous  diathesis, — scrofulfms.  In  another  of  this  group  of 
diatheses,  the  tendency  to  cellular  hyperplasia  affects  the  mucous  membranes 
of  thi!  air-passageSf  and  the  patient,  on  the  slightest  provocation,  suffers  from 
catarrh,  until  finally  a  multiplication  of  cells  occurs  so  rapidly  as  to  fill  up 
a  greater  or  less  number  of  the  air-veaiclea  of  the  lungs,  generally  those  of 
the  apex,  and  **  consumptton*  results  ;  or  else,  an  attack  of  pneumonia  being 
produced  by  some  exposure,  the  exudi^tion  is  cellular  rather  than  fibrinoiis, 
and  catarrhal  pneumonia,  ending  in  the  majority  of  cases  in  a  more  or  less 
rapid  phthisis,  occurs. 

As  already  staled,  it  is  especially  in  these  conditions  of  system  that  cod- 
liver  oil  is  so  extremely  useful  Preceding  the  development  of  active  disease 
in  these  cases  there  is  very  generally  a  recognizable  stage,  marked  by  weak- 
ness, a  tendency  to  emaciation,  more  or  less  an?«mia,  and  other  symptoms, 
wliich  the  present  is  scarcely  the  place  U>  consider  in  detail.  In  this  stage, 
cod-Uvcr  oil  b  exceedingly  efficacious,  and  its  use,  combined  with  proper 
hygienic  measures  and  the  exhibition  of  other  suitable  drugs,  may  often  suc- 
ceed in  warding  off  fatal  disease.  In  $crii/ith.^ki  it  is  useful  in  all  stages,  but 
should  never  be  relied  on  to  the  exclusion  of  other  drugs.  Its  effects  are 
more  marked  during  the  ulcerative  and  fitppurafive  $ta^e$^  but  in  most  cases 
it  aids  iodine  very  materially  to  reduce  the  enlarged  glands  in  the  earlier 
periods  of  the  disease. 

There  are  various  diseases  of  the  bones,  dependent  upon  or  resulting  from 
a  scrofulous  taint,  which  are  most  favorably  affected  by  cod-liver  oil.  Some- 
times the  disease  attacks  the  articulating  surtaccs,  giving  origin  to  cUronio 
inflammations  of  the  joints, — white  swdiiugn ;  sometimes  it  is  the  body  of 
the  bones,  especially  of  such  as  are  composed  chiefly  of  spongy  tissue,  that  is 
affected,  and  caWcf,  with  subsequent  abfioesaeii,  reaulte.     In  these,  us  in  all 
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Other  forms  of  scrofulosis,  cod-liver  oil  is  almost  a  specific.  An  affection 
probably  not  ideutical  with,  but  closely  allied  to,  scrofula,  is  rickets ;  cod- 
liver  oil  is  of  great  value  in  this  complaint.  In  certain  pale  cadiectic 
children  there  may  be  found  a  swollen,  tumid  belly,  perhaps  with  evident 
enlargement  of  the  liver,  and  very  generally,  if  not  always,  with  enlarge- 
ment of  the  mesenteric  glands.  This  is  the  so-called  tahe»  meMenterica, 
which  is  sometimes  relieved,  or  even  cured,  by  the  exhibition  of  ood-liver 
oil. 

The  value  of  cod-liver  oil  in  what  is  often  very  incorrectly  called  the  "pre- 
*  tubercular'  stage  of  phthisis  has  already  been  alluded  to,  but  is  so  important 
that  it  will  bear  reiteration.  There  can  be  no  doubt  that  consumption  often 
commences  with  catarrh,  and  is  often  developed  slowly  as  the  result  of  fre- 
quently <^  catching  cold."  Whenever  a  patient  is  feeble,  pale,  somewhat 
ansemic,  complains  of  his  liability  to  catch  cold  on  the  slightest  exposure, 
even  though  no  local  disease  exists  anywhere,  or  rather  because  no  local  dis- 
ease exists  anywhere,  there  is  cause  for  alarm ;  and  it  is  of  the  most  vital 
importance  that  the  patient  be  put  upon  a  tonic  treatment  whose  basis  is 
ood-liver  oil,  be  fed  upon  nutritious  diet,  and  have  the  hygiene  of  his  daily 
life  regulated,  especial  care  being  taken  to  avoid  any  exposure  to  cold.  In 
the  advanced  stage  of  chronic  phthisis  the  remedy  is  less  efficacious,  in  that 
it  much  more  rarely  effects  a  cure  than  in  the  pre-tubercular  stage ;  yet  it 
does  more  good  than  all  the  other  remedies  of  the  Pharmacopoeia  combined, 
— alleviating  the  cough,  increasing  the  strength,  weight,  and  general  health 
of  the  sufiferer,  often  retarding  or  even  arresting  the  pulmonic  disorganixa- 
tion,  almost  always  greatly  prolonging  life,  and  sometimes,  in  conjunction 
with  other  measures,  effecting  a  cure.  It  is  a  question  of  some  importance 
to  decide  how  the  remedy  does  good  in  these  cases.  Its  value,  before  the 
occurrence  of  any  lesion,  as  a  preventive  of  consumption,  indicates  that  its 
influence  during  phthisis  is  not  directly  upon  the  local  lesion,  but  upon  the 
general  condition  of  the  system.  This  inference  is  borne  out  by  clinical 
experience.  The  general  symptoms  commence  to  improve  before  the  local 
lesions,  and  sometimes,  although  the  patient  fattens  and  gets  stronger  for  a 
time,  the  pulmonic  affection  steadily  increases ;  again,  in  some  instances  the 
oil  fails  to  increase  the  weight  of  the  patient  or  sensibly  to  affect  the  general 
nutrition,  and  in  these  cases  it  never  does  any  good.  In  true  tuberculosis^ 
cod-liver  oil,  like  all  other  remedies,  is  of  very  little,  if  any,  value. 

In  cases  of  defective  nutrition^  when  pallor,  ansemia,  loss  of  strength,  ana, 
perhaps,  emaciation,  occnr  without  any  obvious  cause,  cod-liver  oil  is  often 
of  gieat  ser^'ice,  especially  when  the  subject  is  a  child.  Indeed,  in  children 
these  symptoms  are  simply  the  result  of  a  very  mild  action  of  the  same 
depressing  causes  whose  more  intense  malign  influence  produces  scrofula. 

In  persons  broken  down  with  any  of  those  chronic  diseases  which  take 
the  form  of  a  dyscrasia,  the  remedy  is  oft«n  of  great  service.  Thus,  in 
the  cachexia  of  tertiary  syphilis  it  is  invaluable.     The  disease  by  whose 
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relief  attd  cure  ood4iver  oil  first  achiove<l  its  reputation  is  ehmnio  rheuma- 
UVm.  I  ibink,  however,  that  it  i^  much  more  efficaciaus  in  tho^e  oasvs  in 
wluch  the  rheumatic  dlacflse  has  h^n  gniiled  upon  a  scrofulou^ilj -tainted 
ooastltntioii,  or  iu  those  cases  In  which  the  putleut  has  been  broken  down 
by  the  disease,  or  by  other  agencies^  m  that  there  is  what  may  be  styled  a 
geDeral  nutritive  dyscrasia,  than  iu  simple  ehrouic  rheum atiiim  ;  yet  In  ubsti- 
Qnte  seiaiica  and  Imnhago  trial  of  it  should  always  be  made.  In  goat^  oleum 
morrhua}  is  of  little  service,  and  shuuld  be  used  only  in  the  very  uhronlc 
farm  of  the  disetise,  and  when  there  is  a  generally  disordered  nutrition. 

In  fmtx^ut  affectiont,  especially  in  neurafgia^  in  nkui-cliieagegj  m  fact,  in 
any  clirtinie  disorder  in  which  the  patient  is  feebL:!  und  pi'cseuts  a  condition 
of  g^enerul  depraved  nutrition  somewhat  similar  to  that  aeon  in  consumptioQ, 
ood-liver  oil  may  be  exhibited  with  advantage. 

Anjii.visTttATiON.— The  dark  oil  has  been  esteemed  most  highly  by  some 

a-utliorities,  especially  by  De  Juiigh,  who  a.ssertj*  that  it  contains  more  of  the 

oiliarr  principles  than  does  the  pale  oil,  and  even  believes  that  the  products 

**^  <iccomposition  in  it  increase  its  beneficial  action.     It  is,  however,  nevei 

etupioy^^  at  present,  because  of  its  exceedingly  repujjiive  taste,  ani  because 

At  is  Very  prone  la  disagree  with  the  stomach.     One  of  the  difficulties  in  the 

*****  of  even  the  pale  oil  is  the  very  common  real  or  imagined  inability  of 

***^  patient  to  take  it.     Without  doubt,  this  very  oft^n  arises  from  its  naa- 

**^^*ut  Uiste,  to  lessen  or  disguise  which  various  expedients  are  resorted  to, 

^'"^^h  more  or  less  doubtful  success.    Sometimes  a  piwe  uf  salt  taken  into  the 

'^outh   just   before  the  oil,  which  is  also  immediately  followed  by  another 

'uinp  ^f  g^(.^  suffices.     It  is  said  that  some  prefer  the  oil  in  emulsion  made 

^th  some  strong  aromatic  water.     The  addition  of  an  equal  part  of  glyce- 

*^e  and  a  half  to  one  drop  of  the  oil  of  bitter  almonds  to  the  dose  certainly 

^■®^tis  the  taste  of  the  mcdieine.     Some  patients  take  it  best  in  the  froth  of 

*•©  OT"  |)orter»  the  glass  being  first  half  filled  with  the  malt  litjuor,  then  the 

OU  b^ing  carefully  floated  on  the  top  of  it  without  touching  the  sides  of  the 

^^^'*»    and  the  remainder  of  the  vehicle  put  upon  the  top  of  it.     Most  of 

*^  F*^.ticnt8  requiring  oil  are  also  benefited  by  the  use  of  alcohol ;  and  mj 

•^pej-^^ncc  with  the  remedy  is  that  the  most  generally  successful  plan  of  ex- 

"*ticiQ  is  to  place,  according  to  the  exigencies  of  the  case,  from  one  to  three 

^^"^^^jpooofuls  of  whisky  or  brandy  in  a  tumbler^  add  not  so  much  water, 

J         ^lie  oil  in  the  centre^  and  ttj^ji  the  wljole  dtiwn  the  throat,  the  head  being 

*^     "Veil  back,  the  mouth  wide  open,  and  the  lips  not  touched  by  the  medi- 

^*         The  stimulus  of  the  alcohol  often  enables  the  stomuch  to  digest  the 

^  'litiij  otherwise  it  could  not  do  it.     Sometimes  it  is  neoe&'^Ltry  to  oom- 

j^,        ^^  with  a  single  small  daily  doae,  even  a  single  teaspoonfu!,  which  is  best 

^^  ^J  lit  bedtime^  and  gradually  to  increase  the  amount  as  the  patient  be- 

-..^^^^^  habituated  to  it.     Cliildren  almost  always  learn  to  tolcmte  the  taste 

^«e  oil,  or  even  become  in  a  short  time  fond  of  it*     The  usual  dose  is  for 
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au  adult  a  tablespoonful  three  or  four  times  a  day ;  for  a  child  one  year  old, 
a  teaspoonful. 

AOIDUM  PH0SPH0EI0UM-PH08PH0EI0  iOID.    U.S. 

Phosphoric  acid,  which  results  from  the  burning  of  phosphorus  in  the  air, 
is  prepared  by  the  action  of  sulphuric  acid  upon  bone-ash,  which  coiisistB 
chiefly  of  the  phosphate  of  calcium.  The  officinal  acid  is  the  tribasic  acid 
of  chemists.  Acldum  PhospJioricum  Dilutum^  U.  S.,  contains  twenty  per 
cent,  by  weight  of  the  stronger  acid.  It  is  a  colorless,  inodorous,  soar 
liquid,  of  a  syrupy  consistence,  which  has  a  very  acid  reaction,  but  is  not 
corrosive  to  animal  tissues.  The  bibasic  pyrophosphoric  acid  is  said  to  be  a 
cardiac  sedative  {Joum,  Anat,  and  PhysioL^  xi.). 

Therapeutics. — Phosphoric  acid  has  been  used  to  a  considerable  extent 
abroad  as  a  tonic  and  alterative  in  scrofxdou$  affectxom.  Upon  the  digestive 
organs,  in  my  experience,  it  has  little  or  no  effect,  and  I  have  never  been 
able  to  perceive  that  it  is  at  all  astringent  or  exerts  any  alterative  influence 
upon  the  glands  of  the  alimentary  canal.  In  scroiulosis  and  rickets  it  is,  I 
think,  inferior  to  the  phosphates. 

Phosphate  of  Calcium. — ^The  phosphate  of  calcium  is,  as  is  well  known, 
an  essential  ingredient  of  bones,  of  which,  indeed,  according  to  the  analyns 
of  Berzelius,  it  forms  more  than  fifty  per  cent.  ( Traitd  de  Chimte,  Paris, 
1833).  It  should  not  be  forgotten,  however,  that  it  exists  in  notable  quan- 
titles  in  all  the  tissues,  and  is  probably  as  essential  an  ingredient  of  theii 
structure  as  of  that  of  bone.  Whenever  it  is  taken  out  of  the  food  of  ani- 
mals, although  they  be  otherwise  well  fed,  sooner  or  later  they  waste,  sicken, 
and  die.  Chossat  fed  pigeons  exclusively  on  com  containing  very  little  of 
the  phosphate  of  calcium,  and  found  that  after  some  months  they  wasted, 
were  affected  with  diarrhcea,  and  died  (^Comptes-Rendus,  t.  xiv.).  Accord- 
ing to  Roloff  (  VircliowB  Archiu,  Bd.  xlvi.  p.  302),  a  herd  of  cows  which 
had  been  fed  upon  hay  from  a  certain  meadow  were  very  much  out  of  health, 
and  suffered  from  fragilitas  ossium.  On  examination,  the  hay  was  found  to 
be  nearly  free  from  earthy  salts,  and  upon  bone-meal  being  given  to  the  cows 
they  recovered  their  health  in  four  weeks.  The  same  authority  further  states 
that,  in  some  meadows  with  which  he  is  acquainted,  the  disease  »  endemic 
among  the  cows  because  the  grass  is  so  poor  in  phosphates.  Haubner  also 
affirms  (Schmidt's  Jahrh.^  Bd.  cli.  p.  138)  that  cattle  fed  exclusively  upon 
potatoes,  or  upon  roots  very  poor  in  phosphates,  fail  to  fatten,  become  weak, 
and  are  apt  to  suffer  from  caries,  but  that  if  the  phosphate  of  calcium  is  given 
they  rapidly  improve;  and  E.  Voit  (Zeifsch.  f.  Biologie^  xvi.  198)  states  that 
rachitis  without  emaciation  can  be  produced  in  three  or  four  weeks  in  young 
dogs  by  taking  the  phosphate  of  lime  out  of  the  food,  llcgar  {Schmidt's 
Jahrb.y  Bd.  cli.  p.  138)  has  considered  the  absorption  of  the  phosphate  of 
calcium,  when  given  as  a  medicine,  very  doubtful,  because  when  he  exhibited 
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fjpecly  tliere  was  no  increase  in  the  amount  of  the  phosphoric  acid  or  of 

the  earthy  bases  in  the  urine.     Boker  (Ibid.),  on  the  other  hand,  has  found 

that  if  tlie  dm*;  be  ^ivcn  to  those  wet-nursos  whose  milk  contains  an  abnor- 

mallj  siuall  amumit  of  phosphatcii,  the  milk  soon  becomes  lifh  in  the  earth j 

Its^  and  L.  Perl  (  Virchmcs  Archw,  Ixxiv.  54)  has  found  that  adniinistra- 

i  of  the  phosphates  is  followed  by  an  iucrease  in  thfiraruijunt  in  the  urine, 

Panher,  Albert  Riesell  (lft*ppe  Sff/itr*^  M^iliciti.chrm.  Untersuch.^  p»  318) 

shown  that  the  pliosphutes  are  eliminated  by  the  intestines,  and  there- 

bre  that  even  if  it  wore  a  constant  I'aet  that  their  renal  excretion  is  not 

agmetjted  by  their  administration,  it  would  nut  prove  that  they  are  not 

M.  Teijfsier  has  found  iliat  in  the  curly  stages  of  phthisis  there 

tVery  great  increase  in  the  excretion  of  the  earthy  phosphates  by  the 

kidoey  {Le  Motwcment  Mid,^  Sept,  1875),  and  the  researches  of  Prof, 

Jcneke*  (Schmidt's  JtiftrL,  Bd.  eli.  p.  HIS)  are  said  it>  have  shown  that  this 

B  creased  renal  elinanation,  which  phi  inly  occurs  in  several  allied  diseases^ 

1  not  accoinjianied  by  iiny  incrcit^e  in  the  amount  ingested  in  the  food,  or 

Jecreftfie  of  the  amount  eliminated  by  the  intestines,  and  that,  consequently, 

bcre  18  a  very  decided  wasting'  of  the  nurmal  phosphates  of  the  body* 

This  being  »ii,  the  use  of  phospfiutes  in  these  diseases  is  as  rational  as  that 

of  irtHi  in  unjcujta. 

TttKRAPEunCii. — According  to  Dusart  (Arehitxs  Gin.j  6e  B^r,  t.  xv,),  to 

eucke  (^A>e.  cU.),  and  to  Teissier  (loc,  cit.},  the  diseases  in  which  the  phos- 

rpliate  uf  Cidciiiui  is  especially  iadicated  are  ruchitiHy  ostf.omahtci*t^  pJdhisU^  and 

icro/idosU,     It  is  evident  that  the  indications  for  the  earthy  salts  are  very 

(Itrong  in  the  first  two  of  these  affections;  and  clinical  experience  has  cer- 
tuinly  btrrne  out  the  results  of  a  priori  reasoning.  In  icro/tdosis^  the  call  for 
the  drug  is  not  »o  plain  -  but  Prof  Beneke  states  that  in  many  ca'^eSi  if  the 
urine  be  examined,  it  will  be  found  to  be  abnormally  rich  in  earthy  phosphates, 
and  that  under  these  circumstauoea  the  remedy  is  of  the  greatest  value*  Cases 
are  not  rare  of  children  of  slow  development,  often  seemingly  well  nourished 
tad  robust,  and  yet  really  pale  and  with  flabby  Oesh,  but  without  any  distinct 
symptoms  or  marks  of  scrofulosis  or  of  rachitis.  Under  these  circumstanoes, 
the  child  is  in  a  oondition  allied  to  that  of  the  diathesis  8poken  uf^  and  of  the 

ITalue  of  the  phosphate  of  calcium  I  have  no  doubt.  In  cases  of  delated 
Imbon  tLfi^T/rncture^  the  present  remedy  is  seemingly  indicated,  especially  since 
iDusjrt  (loc,  cit,)  has  experimentally  proven  that  when  gii'cn  to  animals  whoso 
Itoncs  have  been  broken  it  hastens  union  and  makes  the  call  us  abnormully 
lleavyand  firm.  The  phosphate  of  cat o turn  has  been  recommended  in  various 
diseases  other  than  those  mentioned,  but  its  value  is  much  more  doubt- 
fuU  Bennett  commends  it  in  chronic  phthius;  Piorry  {Journ.  tie  Chim, 
MM^t  U  ix.,  1863),  in  s^phiiitic  periogtitis ;  Beneke,  in  gyphiUtic  ^ummata; 


1 
^Beu 
^Fpliai 


*  I  bare  mtt  htd  noeeis  tr»  the  <»riginAl  momoir  of  Bene1ic«>.  J^nr  WUrfti^HU^  dt*  /'Aoiu 
\or9  KnUc*  tH  jt!*y^ittt»j,  titnl  ihfn*iptut,  IStuthnoj,  ^lArh\ir^,  l!*7ft. 
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'Scbonian,   and  also   Kugelraann,    in    the   mtnorrhngia  of  anaMiiie  work 
Prof.  Berjtjke  cdls  atterxtipri  to  the  use  of  it  during  pregnancif^  and  bc4iev( 
that  it  exerts  an  influence  on  the  fietus,  so  that  women  who  Irnve  l*orne» 
may  be,  only  rachitic  or  scrofulous  children  will  bring  forth   healthy  ul 
spriug. 

Administration. — ^The  U.S.  Pharmacopoeia  reccignizcs  i\\e Pr^c*pU 
,J*h^*iij>h<ife  nf  Culclmn  (Qdcit  Pho^phns  Pfftripi/afm)^  a  wltite,  ituwhw 
I  tastole88  powder,  which  ifi  prepared  by  diti&oh  ing  bone- ash  in  muniitie  aci 
'  and  precipitating  with  ammouia.     This  may  be  employed  in  dosos  of  tei 
gmins  tlirec  or  four  times  a  day,  but^  owing  to  its  insfjlubility,  is  not  »>  iwe--==- 
fiil  BB  the  80-cidled  lacto-pImnphaU  of  lime.     This  preparation,  originally  sug- 
gested by  Dusart  and  Blaclie  ( JrcAtVi  Ginii'cdei^  t.  XT.  p.  67),  b  made  bji 
Uie  action  of  lacl  ic  acid  upon  the  phosphate  of  calcium,  and  was  found  bji 
[those  expenmeutera  to  be  Bolubic  in  all  prrtportiorL%  not  only  in  water  bul 
f  also  in  the  ga*stric  juice.     There  is  prepared  hy  the  druggists  in  thii*  city  aixJK 
emukion  contvilning  fifty  per  cent,  of  cod-liver  oil  and  two  grainB  of  tlie  lat^ 
phosphate  of  lime  to  the  drachm,  which  has  appettred  to  mo  to  be  the 
of  all  the  alterative  preparations  in  cases  of  the  character  spoken  of  m  ihis^ 
B^Ttion  on  thempeutiea.     It  oertaiiily  is  very  oflen  more  easily  digested  thanvna 
the  pure  oil     The  dose  is  u  teaspoonfiil  to  a  tablespoonful,  or  even  morev^^ 
according  to  the  age. 

Under  the  name  of  chetiiical  food^  or  compound  nyntp  of  the  phoMphaie$^  a^a 
very  complex  preparation  has  been  much  used  in  disorders  attended  with  im — j 
paired  nutrition,  such  as  the  kcto-|>!iospliate  of  lime  has  been  recommeudedfc 
iJL  I  have  had  no  experience  with  it^  but  very  much  doubt  itfi  being  sup^irior,^" 
or  even  equal ^  to  the  latter  drug. 

OOLOHIOI  SEMM-OOLOHIOITM  SEED,  TI,S. 
OOLOHIOI  RADIX-OOLOHIOUM  EOOT.   U.  S* 
olchicum  iiutumnale,  or  mettdow  saffron^  whase  products  the  above  dmgs    • 
I  are,  is  a  little  plant  growing  iri  Europe  and  England.     It  is  not  really  Uw     ' 
[root  which  is,  oSieinal  under  the  name  of  colchicum  root,  but  the  thick- 
'ened  swr  !lcn  end  of  the  stem,  with  the  little  bulblet  whose  office  it  is  to 
'  deveJop  a  new  planL     This  cfjrm  is  solid  and  fleshy,  an  inch  aud  a  half  t»> 
two  and  a  half  inches  in  length,  with  a  longitudinid  groove,  having  a  nail- 
like  process  (the  bulblet)  at  its  base.     In  the  shops  it  is  very  commonly  kepi 
in  transverse  slices,  which  are  notched  and  cordate;  the  taste  is  bitter,  hot, 
and  acrid.     Colchicum  seeds  are  nearly  round,  about  an  eighth  of  an  inch  in 
diameter,  and  of  a  bitter,  acrid  taste.     The  active  principle  of  both  seed  and 
iGorm  id  an  alkaloid,  Colchtcm^  whose  iDdividuality  was  first  made  out  by 
Geiger  and  Hesse.    According  to  Hiibler,  it  is  slowly  soluble  in  water,  readily 
Lao  in  alcohol,  and  not  at  all  so  in  ether :  with  ooneentrated  nitric  acid  it  makcss 
[a  violet  6olutioU|  which  when  diluted  with  water  becomes  yellow;   with 
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QOttcentrated  sulpliurio  acid  it  strikes  an  intense  yellow.  By  the  action  of 
tnineral  acids  and  by  other  ajzencies  it  is  resolved  into  a  brownbh-green 
insoluble  redn  and  a  cryatallizable  neutral  substance,  soluble  in  water,  Col- 
chiceina. 

Physiolooical  Action. — When  taken  in  dose  of  sufficient  size,  colehi- 

cum  acts  ujx>n  man  as  a  poison^  pn>ducin<i;  rcpeatedi  uncontrollable  vomiting, 

^itb  nausea  and  retching,  and  nls<:i  violent  purging  of  at  tir»t  serous  eharaiv 

t^i" ;  afterwards  the  pa^sfigca  hecrm .»  annjller,  riioro  muwus,  with  flakes  in 

them,  Bod  finally  in  some  cases  blotxly.     AbdoniiniU  [>jiin  may  be  absent  or 

present,  but  if  present  is  generaJly  griping ;  aomettnies  there  is  gastric  burn- 

"ig^.      Nervous  symptoms  have  been  pronrment  in  stime  of  the  severe  eases. 

•  H  0«e  instance,  it  is  said,  a  feeling  of  mmibness  or  prickling  wtis  eoraplained 

**r  l>j  the  patient ;  but  this  aceras  not  to  be  common.     Spasms  are  very  frts- 

1*1  eot^  and  sometimes  convulsions,  which  may  be  fatal,  are  present.    Muscular 

**iri«  are  not  rarely  experienced,  in  some  ea^es  replacing  the  spasms,  and 

f>rol»ably  in  all  other  ca-^es  coincident  with  them  is  great  muscular  weakness, 

orating,  as  death  approuchcf*,  to  paralysis.     Finally,  a  condition  of  col- 

I>se  develops  itself,  the  circulation  fails  more  and  more,  the  pnlae,  which  has 

1^  frefjucnt  and  fi*eble,  beetitnos  mpld  and  tli ready,  tlie  skin  cHtld,  pale,  or 

M'vkI^  bedewed  witli  sweat,  and  death  from  exhaustion  restilts.    Consciousness 

*®  |>re8erved  until  the  last.     The  effect  of  lethal  doses  of  colchtcum  on  the 

*^^*iiia"jr secretion  varies;  sometimes  the  kidneys  seem  to  be  nearly  unaffect-ed 


''^•"^et  to  the  last;  sometimes  their  fiinctionid  activity  is  dwidmlly  increased, 


'Jt  it\  other  cases  it  is  diminished,  and  even  suppression  of  urine  has  been 
'***^.  The  symptoms  produced  by  the  largest  therapeutic  doses  of  col- 
tiicxii^i  are  glowing  of  the  pulse,  nsuison,  vomiting,  abdominal  uneasiness, 
*^**OT%*gmi,  and  free  purging,  together  with  a  sense  of  proBtration  and  of 
^^■^«3e-^.  The  occurrence  of  the  inflammatory  changes  after  the  hypodcr- 
**^  injection  of  colchicia  proves  that  the  irritant  principle  of  colchicum  acta 
^^•"^eijrj^tion,  and  that  the  int*-stinal  sympttims  are  not  simply  due  to  a  local 
*^^*^i, — deductions  ei^nlirmed  by  the  chemical  t»xperiments  of  Aschoff,  who 
*^*^^  colchicia  in  the  liver,  kidneys,  heart,  lungs,  and  blood  of  a  rul>bit 
*^*^'9^_*ned  with  one  and  a  lialf  gntina  of  it. 

^^--5^|Kjn  most  animals  colchicum  acts  very  much  as  it  does  upon  man,  in 

^**onous  doses  producing,  as  prominent  symptoms,  severe  and  often  bloody 

^,  vomiting,  great  prostratiun,  embarrassed  respiration,  finally  more  or 

on ou need  pariily.sis,  ami  dejith,  not  rarely  preceded  by  convulsions. 

*^^fl<:'X  actions  are  lessened,  and  finally  aboli.shed  (Albers,  Roasbacli),  in  the 

^^gi  but  llossbach  affirms  there  if*  a  precedent  stage  of  convulsions  with 

^Xcessive  reflex  activity;  in  warm-blooded  animala  thi^  first  stage  of  excite- 

^■^ient  is  nirely,  if  ever,  seen.     Aecordif»g  to  the  elaborate  experiments  of 

llosMbach,  the  motor  nerves  and  the  striated  muscles  are  not  affected  by  the 

fioison,  but  the  higher  nerve- centres,  the  spinal  cord,  and  the  peripheral 

aeoeory  nervca  suffer  palsy.     The  same  observer  found  that  the  circulation 
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was  very  little  influenced,  that  the  pneamogastiios  were  not  affected  nntfl 
near  death,  that  the  splanchnic  and  intestinal  vagi  escaped  altogether.  In 
no  case  do  reflex  spinal  convulsions  occur  at  any  time. 

A  curious  fact  noticed  by  Schroff,  which  shows  that  colchicia  really  has  little 
direct  influence  upon  the  nervous  system,  is  that  the  rapidity  of  death  is  not 
at  all  in  proportion  to  the  size  of  the  dose.  Thus,  in  his  experiments,  the 
fatal  result  occurred  in  rabbits  afler  one  and  a  half  grains  of  the  alkaloid,  in 
fourteen  hours ;  after  fifteen  grains,  in  eleven  hours.  This  fact,  which  has 
been  confirmed  by  Rossbach  (^Pharmak,  Unfersuch.,  Bd.  ii.  p.  24),  seems  to  be 
explicable  only  by  the  supposition  that  colchicia  kills  chiefly  by  its  irritant 
action  on  the  alimentary  canal,  and,  not  being  in  any  dose  corrosive,  requires 
time  to  work  out  the  fatal  result,  through  the  instrumentality  of  a  gastro- 
enteritis. This  deduction  is  confirmed  by  the  long-protracted  course  of  thb 
poisoning  afler  small  doses.  Thus,  Aschoff  noted  death  on  the  ninth  day 
in  a  pigeon  which  had  received  one-fourth  of  a  grain  of  the  alkaloid. 

Afler  death  from  colchicum,  the  blood  is  generally  found  very  dark  and 
imperfectly  coagulable ;  but  whether  this  is  due  to  a  direct  action  of  the 
poison,  or  is  the  result  of  the  slow  death  by  asphyxia  and  exhaustion,  h 
uncertain.  The  chief  changes  are,  however,  in  the  alimentary  canal,  the 
mucous  membrane  of  which  is  much  swollen,  intensely  congested,  sometimes 
ecchymotic,  or  with  blood  free  in  the  intestine. 

(Jeiger  (Annal.  Chem,  Pharm.,  vii.  274),  Hoppe,  Aschoff  (  Vierteljahre$' 
$chriftfdr  Prakt,  Pharm.,  vi.),  Schroff  {Oester,  Zeitschrift /.  Prakt.  Heilk,, 
1856),  and  Albers  (DeiUsches  Kitnik^  1856,  xxxvi.),  have  experimented  with 
colchicia,  and  have  shown  that  it  causes  symptoms  similar  to  those  produced 
by  colchicum,*  of  which  it  is  without  doubt  the  active  principle.  Unfortu- 
nately, their  experiments  have  not  been  carried  far  enough  to  enable  us  to 
make  out  what  is  the  exact  influence  of  the  drug  upon  the  various  portions 
of  the  body.f  They  all  agree  that  the  chief  force  of  the  poison  is  ex- 
pended upon  the  alimentary  canal,  at  least  in  mammals,  and  that  afler  death, 
even  when  the  alkaloid  has  been  given  hypodermically,  the  intestinal  mucous 
membrane  is  found  much  inflamed,  as  is  also  very  frequently  the  inner  coat 
of  the  stomach. 

The  action  of  poisonous  doses  (one  to  two  grains)  of  colchiceina  has  been 
studied  upon  dogs  by  Dr.  Saml.  R.  Percy.  The  symptoms  are  very  similar 
to  those  produced  by  colchicia ;  they  are — increase  in  the  frequency  of  the 
pulse,  severe  purging  with  tenesmus,  vomiting,  finally  great  slowing  of  the 
pulse  and  failure  of  the  heart's  action,  and  death  without  convulsions.  The 
urine,  at  first  increased,  was  afterwards  suppressed.    On  post-mortem  exami- 


•  Dr.  R.  Lewins's  experiments  {Edinhurij\  Med,  and  Smrg.  Joum.,  rol.  Ivi.,  1841)  mmj 
be  lued  for  compariBon.     He  used  colchioum. 

f  Unfortanately,  the  works  of  nearly  all  these  inTestigators  are  known  to  me  only  at 
•eeond  hand.  Not  haring  had  access  to  the  original  pikers,  I  hare  been  forced  to  depend 
■poo  abftractfl  in  rarioos  journals. 
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the  mucous  membrane  of  the  intestines  was  found  highly  inflamed^ 
tlmt  of  the  stomach  slt^htly  8o,  and  the  heart  and  arteries  were  fillt-d  with 
black  tarry  blood,  simihtr  tu  that  of  uolehieiii-poijjonin'r. 

The  DiJiiD  interest  to  the  therapeutist  in   the  physiological  study  of  col- 
chictim,  of  course,  is  in  rejj^rd  to  its  aetioti  in  »uiidl  dverapentie  dosea.    The 
»  prominent  result  of  the  ingestion  of  such  ainounti*  16  j^a^tru-iuttietinal 
turbstnoCi  as  shown  by  abdominal  unetisiiiesis,  colicky  pains,  borborygmi, 
*appetitef  moderate  pur{j;inj;,  and  somefinioH  niniseUj — sympU  ms  differ- 
fin  decree  only  from  tliose  of  poisoning  b}^  the  drug.     Before  they  come 
a,  however,  there  is  a  lowertn|c  of  tike  pulse-rute^  gometimes  m  much  as 
reive  l)cals  per  minute.     Upon  the  skin  the  medicine  occasionally  acta, 
producin*;  in  some  cases  tfiViy/ /loi YJ?r>,  and  it  is  said  that  the  amount  of  this 
itection  is  in  inverse  ratio  t*>  the  effect  on  the  bowels.     According  Uj  SchroflT, 
^bhe  one-hundredth  of  a  ^rain  of  colcJu'cia  ia  rather  more  than  the  therapeutic 
^^■ksef  and  prmluces  purging,  lasting  for  several   days,  with  griping  pains^ 
''      eerebral  distre.Hs,  a  puljic  at  first  lowered  but  afterwards  accelerated,  and  a 
Becretion  of  thick  lateritious  urine.    Any  nervous  Hyiiiptoms,  sneli  as  vertigo, 
headache,  muscular  weakness,  which  may  be  present  as  the  result  of  the 
administration  of  oolchicum,  are  probably  sympathctie  upon  the  gastro-intes- 
tinal  irritation.     It  is  evident  that  colchicum  influences  the  bowels  power- 
fully, ond  probably  in  this  way  acts  as  an  eliminative*     But  in  the  minute 
doses  often  used  with  great  advantage  in  disease,  purging  does  not  occur, 
U      ^aod  conserjuently  increased  elimination,  if  it  takes  place,  must  be  through 
^■llie  kidneys :  great  interest  therefore  attaches  to  the  iniuence  of  the  remedy 
^■ipon  the  urinary  secretion.     In  considering  this,  the  effects  of  poisonous 
and  of  therapeutic  doses  must  not  l>e  contounded,  for  it  is  very  evident  that 
an  irritation  which  causes  suppression  of  urine  may,  when  present  in  a  much 
milder  degree,  produce  an  increased  flow* 

It  seems  very  certain  that  in  moderate  doses,  repeated  at  r^^lar  intervals, 
oolchicum  veiy  often  increases  the  flow  of  urine.  In  1828^  Chelius  an- 
nounced that  during  its  a*J ministration  in  gout  the  amount  of  uric  acid 
eliminated  is  nearly  doubled-  Dr.  R,  Lewins  {Edmhurgh  Medical  and 
Surgical  Journal f  1841,  vol  Ivi,  p.  200)  submitted  the  urine  of  several 
persons  suffering  from  gout,  taken  before  and  after  the  adminL^tration  of 
colchicum,  to  Prof  Christison,  who  found  in  the  colchicum-urine  the  prO' 
portion  of  urea  nearly  double^  and  that  of  uric  acid  greater*  than,  that  of 
the  other  specimens. 

In  IS  52  Dr,  Maehigan  (  Etb'nhttrgh  Monthly  Journal  of  MeiL  Sci.^  fSd  series^ 
vol  xiv.  p.  24 )  analyzed  the  urine  of  three  cases  of  rheumatism  before  and 


•  Dr.  \UxWy  {  The  Urine  uhH  if  D^fraH'jeMtnttt  Pbilft,,  1872,  p.  SI)  makM  the  Msertioa 
tlii^  colchicum  (liaiiniihui  the  excrctioD  of  uric  acid  tkod  tvcn  the  urea:  aip  howcvt^r,  ho 
k'4o«0  om!  «kn  id  it  iicecTiiiftry  to  give  aoy  Authority  for  tho  ut«rtEoii,  And  mm  he  do^i  OQt 
la{»p«»r  tit  hii%  e  tn*de  ttny  «lAbonLt«  oheinical  exAiainfttioii  hiniMlf,  aot  muflh  werghi  i»  t4» 
}  »ttiM!heU  tu  bit  teatimoQj, 


432  SrSTEMrC  REMEDIES. 

after  the  exhibition  of  colchicum :  in  two  iostanoes  the  proportirm  of  uret 
was  very  greatly  increased,  that  of  uric  add  slightly  so.  In  the  third  case 
the  effect  just  noted  happened  at  first,  but  not  afterwards. 

On  the  other  hand,  Prof  Stills  states  that  Graves  and  Gkuxlncr  affirm  that 
the  urates  diminish  under  the  use  of  the  medicine.  It  b  evident  that  these 
different  results  are  not  so  contradictory  as  they  seem,  for  it  is  possible  that 
in  one  case  the  colchicum  may  so  act  as  to  increase  the  elimination  of  urea, 
in  another  that  of  uric  acid ;  and  that  when  one  of  these  is  increased  the 
other  may  be  unaffected,  or  even  diminished. 

Further,  when  the  medicine  purges  freely  it  is  very  probable  that  elimina- 
tion by  the  kidneys  is  lessened ;  and  no  account  of  this  is  taken  by  any  of 
the  observers  whose  original  papers  I  have  seen.  Moreover,  these  observen 
also  all  contented  themselves  with  noting  the  proportion  of  urea  and  orio 
acid  in  the  urine,  when  it  is  evident  that  the  mere  proportion,  unchecked  by 
the  absolute  amount  of  urine  secreted  during  the  twenty-four  hours,  is  no 
criterion  as  to  the  absolute  amount  eliminated.  Dr.  A.  6.  Garrod  (jlf«f.- 
Chir,  Trans.y  1858,  xlL  348)  has  made  a  study  of  the  subject  in  such  a 
way  as  to  avoid  this  fallacy,  and  found  that  in  some  cases  the  amount  of 
urea  and  uric  acid  eliminated  was  seemingly  lessened,  whilst  in  others  it  was 
seemingly  increased ;  on  the  whole  no  marked  effect  was  produced.  More 
precise  and  extended  investigations  are  still  needed  to  settle  the  qnesdoo, 
but  there  is  certainly  at  present  no  proof  that  colchicum  in  gout  materially 
influences  elimination. 

The  action  of  the  drug  upon  the  urine  during  health  b  evidently  very 
closely  connected  with  the  question  just  discussed.  Here  again  we  find  con- 
flicting and  insufficient  testimony.  Dr.  Bird  (Urinary  Deposits,  Phila., 
1859,  p.  354)  quotes  Prof  Kramer's*  experiments  as  showing  that  colchicum 
does  not  increase  the  amount  of  solids  eliminated,  and  intimates  that  his 
own  investigations  had  given  similar  results.  Dr.  Hammond  (Proc.  PhiL 
Acad.  Nat.  aS'ci.,  Dec.  1858),  on  the  other  hand,  in  a  series  of  experiments 
in  which  every  care  to  avoid  fallacies,  by  maintaining  equality  as  to  diet  and 
exercise,  was  observed,  found  that  while  squill  and  digitalis  only  increased 
the  watery  part  of  the  urine,  both  the  organic  and  the  inorganic  solids  were 
remarkably  increased  by  colchicum. 

In  regard  to  colchiceina,  the  experiments  of  Prof.  S.  R.  Percy  (^Amer. 
Med.  Times,  April,  1862,  p.  167)  indicate,  but  are  much  too  few  to  prove, 
that  in  jrout  it  increases  the  elimination  of  urea  and  uric  acid. 

TuERAPEi'Tirs. — Our  knowledge  of  the  use  of  colchicum  in  disease  b 
purely  empirical,  based  upon  clinical  experience;  and  our  ac(]uaintance  with 
its  physiolotrical  action  is  not  sufficient  to  enable  us  even  to  explain  fully 
what  experience  has  taught,  much  less  tu  guide  us  in  our  use  of  the  drug. 


•  KruinrrB  jKipcr  waa  published  in  KtUer't  Ai-chicta,  Deo.  1847,  and  i*  entirely  in- 
accessible  to  me. 
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tti  Is  the  one  disease  io  which  colchicum  la  almost  universallj  recognised 

a  apecific    It  may  be  ftdvantageaiisly  employed  both  ns  a  preventive  of 

tfie  pAFoxysni  and  to  lessen  its  severity  when  developed.     During  an  attack 

r  p>iit^  fh»m  ten  to  twenty  drops  of  the  wine  of  colehiciim  root  may  bo 

bited  every  ftiur  hcmrs  until  some  decidf^d  evidence  of  its  action,  such  as 

insea  or  slii^ht  pur^iiig,  in  induced.     It  should  always  he  borne  in  mind 

that   although  looacnes,^  of  the  bowek  may  be  iiscfuJi  yet  when  coleldcani 

purjree  the  gouty  fmtient  actively  it  mostly  Kiils  in  achieving  the  desired 

therapeutic  result.     Its  action  is  most  favorable  when  its  influence  is  felt 

chic-fly  upon  the  skin  and  the  kidneys.     To  effect  this  desired  result,  it  is 

ftoii  well  to  rcjstmln  the  tendency  of  the  druir  to  act  upon  the  bowels,  by 

»ii*l>luing  it  with  opium.    This  is  espcciully  the  ease  in  debilitated  subjects^ 

in   iwlium  anything  like  over-purgation  mu«t  be  avoide*!  wirh  the  most  sem- 

puJotiB  care.     By  large  pui^tive  doses  of  colcbicum  the  paroxysm  of  gout 

majr   often  be  suppressed;  but  experience  has  shown  that  this  use  of  col- 

c'hit^um  is  dangerous,  the  supprcasiun  being  sometimes  follijwcd  by  seriout* 

lot^snal  disease^  apparently  due  to  a  transfer  of  the  gouty  irritation,     Be- 

t-nro^n  the  paroxysms,  eolehieum  may  be  steadily  exhibited  to  the  gouty 

«iil>j«t't  in  email  doses  (ten  drops  of  the  wine  of  the  root  three  times  a  day) ; 

ati^    fjften  great  advantage  is  derived  from  its  eomhination  with  the  iodide 

*>f  r**>ta3sium.    This  combinalion  is  especially  usefiil  in  irregular  atonic  gout, 

sticrVi  as  is  most  frequently  seen  in  women  of  feeble  nervous  oriranisuition 

"^^ho  have  inherited  the  diatha^is,  hut  is  sometimes  present  even  in  robust 

Ten  grains  of  the  iodide  and  ten  drops  of  the  colehieum  wine  may 

^vcn  three  times  a  day.     Speculations  ns  to  how  eolcliieum  cures  gout 

to  me  useless  in  the  present  state  of  our  knowledge :  until  we  know 

"^Oore  of  the  physiological  action  of  the  drug  and  of  the  nature  of  the  dis- 

•*^f  one  thecjry  seems  as  good  as  another 

1*1  rheimuttixm^  co!chicum  has  been  highly  recommended  by  some,  but  haa 

"OVcT  eome  into  such  general  use  as  in  gout.     In  the  inflammatory  variety 

^'    ^hii  disciise  it  is  of  but  little  value^  except  in  purgative  dns4_»s,  and  is 

**^'^y  administered  in  the  form  of  Smdaviore^a  Mixture^  which  is  composed 

**iiiguesia  and  its  sutphate  with  wine  of*  colchieuui  ri>ot.     In  guhticute 

*^^*tt\athm^  the  combination  of  colchicuni  und  iodide  of  |>otassiuin^  already 

^**^*ccifi  of,  is  very  usefiib 

^olchicum  has  been  administered  in  various  diseases^  hut  when  there  is  no 

^'^^Tmtic  or  gouty  taint  is  at  present  very  rarely  «scd» 

"*- ^^xlOOLtioy. — The  symptoms   of  poisoning  by  colcbicum    have    been 

^^^'^«iy  enumerated.     The  fatal  du.sc  varies,  but  is  gmalL     I'rof  Geo.  B. 

*^mJ  I  LIS.  iJUpemntory,  13th  ed,,  p.  1504)  states  that  death  has  been 

L  ^^^^ihihI  by  twcj  drachms  nnd  a  half  of  the  wine  of  colchkum  root;  and 

y"l<jr  (AfriJicai  Jtmspntdeiire^  2d  ed»,  vob  i.)  records  a  case  in  which  three 

*^^uis  and  a  half  pravod  fatal.     On  tlie  other  hand,  recovery  has  taken 
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place  afler  the  ingestion  of  an  ounce.*  Aooor^i^  to  the  experiments  of 
Scliro£f,  colchicia  is  eighty  to  one  hundred  times  storonger  than  the  fresh 
oonn.  According  to  Heinrich,t  0.15  grain  of  eolchicia  will  produce  poi- 
sonous symptoms  in  man,  and  in  Krahmer*s  experiments  {Journal  fiir 
Pharmacodi/namilcj  ii.  561)  0.3  grain  caused  in  an  adult  violent  seroufl 
purging,  lasting  for  four  days,  and  accompanied  with  severe  tenesmus. 
Casper  has  seen  death  result  from  a  quantity  of  the  wine  containing  0.025 
to  0.03  gramme  (0.37  to  0.45  grain)  of  colchicia ;  but,  according  to  Huae- 
mann,  recovery  has  taken  place  afler  the  ingestion  of  0.045  gramme  of 
the  alkaloid.  Very  recently  (Dr.  Oeo.  W.  Mijor,  Canada  Med,  and 
Surff.  Joum.,  Dec.  1873)  seventeen  oases  of  poisoning  from  one  bottle  of 
wine  of  colchicum  seeds  occurred  in  Montreal,  seven  proving  fatal.  The 
patients  had  been  vomiting  and  purging  almost  continuously  for  many  hours 
when  first  seen,  and  the  symptoms  were  exactly  those  of  the  stage  of  col- 
lapse of  severe  cholera  morbus.  In  no  case  was  the  purging  bloody.  Con- 
sciousness was  preserved  to  the  last,  and  in  only  one  case  was  there  anything 
like  convulsions.  There  was  decided  numbness  of  the  extremities ;  and  t 
peculiar  hoarseness  of  the  voice  was  especially  noted. 

The  treatment  of  colchicum-poisoning  is  as  follows.  If  the  stomach  and 
bowels  have  not  been  freely  evacuated,  administer  at  once  an  emetic  and  a 
cathartic,  so  as  to  empty  the  alimentary  canal ;  allow  the  patient  to  drink 
^ely  of  warm  water,  to  aid  in  these  operations  and  to  act  on  the  kidneys. 
Qive  freely  of  tannic  acid,  as  the  only  known  chemical  antidote  ;  although 
experiments  upon  animals  have  shown  that  it  is  not  to  be  relied  upon.  To 
check  the  vomiting  and  purging,  administer  opium  freely ;  and  to  allay  th& 
irritation,  cause  the  patient  to  drink  freely  of  albuminous  matter,  such  as- 
white  of  egg  dissolved  in  water ;  the  tannic  acid  having  been  given  as  soon 
as  possible  afler  the  taking  of  the  poison,  the  demulcents  are  useful  in  the 
more  advanced  stages.  Symptoms  of  gastro-enteritis  or  of  collapse  are  to  be 
met  lis  they  arise. 

Administration. — Colchicum  is  never  used  in  substance;  the  wine  of 
the  root  is  deservedly  the  most  popular  preparation.  Recently  it  is  claimed 
that  colchicia  hypodermically  administered  is  especially  efficacious  in  rheu- 
matism ;  the  dose  is  one-fitlieth  of  a  grain  (BerL  Klin,  Wochen.^  1877, 197). 

The  officinal  preparations  from  the  seeds  are:  the  tincture (Tinctura  Col- 
chici  Seminis,  1  to  6.6), — dose,  half  a  teaspoonful  to  one  and  a  half  tea- 
spoonfuls  J  the  wine  (  Vinum  Colchici  Seminis,  1  to  6.6),— dose,  half  a  tea- 
spoonful  to  one  and  a  half  teaspoonfuls ;  and  the  Jluid  extract  (^Extractum 
Cokhici  Semiiiis  Fluiduni)^ — dose,  two  to  six  minims. 

Tiic  officinal  preparations  of  the  root  are :  the  wine  ( Vinum  Colchici 
Jiudicis,  1  to  2.5), — dose,  ten  to  fiflecn  drops ;  as  a  purgative,  half  a  fluid- 

•  See  case  in  L' Union  Midicale,  Aug.  1848. 
t  Quuted  by  IIusemaQii. 


ALTERATIVES. 


436 


Hrachm;  the  extrnct  (EximctHm  Oilchitii  /?a^riJM)^— dose,  one  to  two 
■niinii;  ttid  the  Jin  id  exlrad  (Extract%im  Cfdchtci  liadick  I^lttidttm), — 
Bose,  two  to  four  tuiQiEus. 

SARSAPARILLA-SAESAPAEILLA.   U.S. 

The  root  of  Sruilax  offiuiiiuliB  and  other  sjMJcies  of  Sruilajc,  woody  vines 

loliabitir»g  Mexico  and  the  northern  portions  of  South  America.    There  are 

commerce  a  nniiibcT  of  varieties  of  sarsapttrilUi,  the  two  mml  important  of 

rhith  are  the  Honduras  and  the  Brazilian.     The  former  of  these  is  almost 

be  only  aunuiparilla  used  in  this  country.     It  oecurs  in  bundles  two  or  three 

ci  lung^  composed  of  geventl  very  lon^j,  thiu  roots,  foldc<l  upon  themselvefl, 

he  whole  being  bound  round  by  a  number  of  turns  of  tlie  root.     The  Brar 

ilian  saraaparilla  ako  comes  in  cyHudrical  bundles,  each  of  which  ia  cloaety 

rmpfHini  about  by  a  very  flexible  stem  :  it  mostly  hai*  fewer  rootleta  than  the 

londuras  variety.     The  crude  sjirsaparilk  Ikls  little  or  no  smell,  but  its  tiuite, 

rhich  h  at  6n»t  t^imply  ntueilaginou%  soon  becomes,  if  the  root  be  chewed, 

ersistently  acrid.     According  to  Prof.  Geo.  B.  WocrI,  the  depree  of  this 

ridlty  \&  the  best  measure  there  is  of  the  activity  of  any  specimen  of  the 

Sarsaparilla  contains  a  crystallizahle  principlci  first  di^^covered  by  Pa- 

itta  ID   1824.      From  its  dbcoverer  this  aubataaee  received  the  name  of 

Para^iin.     By  gubaequent  authorities  it  liaa  been  varioujily  called  Smdactnf 

lUrparitiy  SarsapariUin^  and   Pandlinic  Acid,      Para gl in,   according  to 

Poggittlc,  eryst*Uli^*«  in  fine  nei!dle8;  according  to  Thubeuf,  in  star-like  clmj- 

I  of  platea.     It  has  a  neutral  reaction^  and  in  solution  a  bitter^  acrid  ta^te, 

tat  when  wilid  it  is  nearly  tastelesa.     It  is  very  slightly  soluble  in  cold  water, 

:>re  au  in   boiling  water;  moderately  Moluble  in  dilute  alcohol  when  eoldj 

dy  80  when  hot.     Pulotta  UK^erts  that  thirteen  grains  of  it  cause  vomit- 

ng,  oonstrirrinn  in  the  thmut,  weakacaj^)  diaphoresis,  and  depre^ion  of  the 

uulation.     t)ii  the  other  haTul,  Bocker^  of  Bonu^  has  exhibited  it  in  doses 

a  like  amount  without  producing  any  symptoms  whatever  (Jbuni.  fUr 

harm'vtMlif  unnik,  Bd.  li.  p,  2;i). 

PilYstdiAKJiCAL  Action. — It  haa  already  been  shown  that  there  is  very 
Bttle  reason  fur  believing  that  paraglin  hai*  much  immediate  acti^m  on  the 
^system ;  and  the  question  naturidly  arises,  Has  wirsaparilla  any  more  influ- 
ence?    The  answer  to  this  fjuestion  must^  I  believe,  be  a  negative  one,  since 
Ulie  only  sensible  effeets  that  follow  even  the  lar;iL'st  dnm^rhts  of  the  decoction 
Klre  simply  the  results  of  slight  gastric  disturbance.      It  has  been  claimed  that 
Hiars.i|mriila  acta  as  a  diuretic  and  diaphoretic ;  but  the  only  record  I  have  met 
with  of  any  cai'cfnl  ex|K?rimentation  is  that  of  Bocker  {ioc.  cif,).     That  inves- 
tiir**ti*»n  seems  to  show  conclusively  that   the  drug  has  no  marked  influence 
H|i|H:in  these  secretions.     If,  therefore,  sarsiijiarilla  have  any  value  whatever 
"hi  di.sea.se,  it  must  be  simply  as  an  alterative, — as  a  remedy  which  in  some 
unknown  way  moditics  nutrition. 

TiiKiiAFeUTics. — Sarsaparilla  ha^  been  used,  and  still  is  used,  to  such  an 
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enormous  extent  in  medicine  that  it  seems  impossible  to  believe  tbat  it  is 
destitute  of  therapeutic  virtue.     It  is  not  in  accordance  with  the  plan  of  the 
present  work  to  enter  into  an  elaborate  discussion  of  the  recorded  cliniod 
experience  with  it :  suffice  it  to  say  that,  although  the  evidence  is  oontradio- 
tory,  on  the  whole  there  is  a  decided  preponderance  in  favor  of  the  value  of 
the  drug  in  chrome  syphilis  and  in  chronic  scrofulous  diseases,     I  have  used 
it  largely,  but  always  in  combination  with  more  powerful  alteratives,  so  thalb 
it  is  impossible  to  decide  how  much  of  the  good  achieved  has  been  due  t-A 
its  influence.     There  are  two  distinct  methods  or  objects  of  use  of  sars^^*- 
parilla  in  syphilis :  one  as  an  adjuvant  to  mercury  in  the  seoondaiy  stag^^\ 
one  as  an  adjuvant  to  the  iodide  of  potassium,  or  as  a  sole  reliance,  in  tlK — ^ 
advanced  tertiary  cases,  especially  where  the  constitution  is  very  much  broke       ■=& 
down  by  the  disease.     It  is  stated  that,  in  the  latter  condition,  very  oflt      *p 
during  its  use  the  appetite  will  gradually  increase,  the  spirits  rise,  the  secr^^ve- 
tions  become  more  and  more  normal,  and  the  strength  grow  day  by  day. 

Administration — Sarsaparilla  is  never  given  in  substance,  but  in  on^K=io 
of  the  following  officinal  preparations  : 

Decoct um  Sursaparillse  Compositum — Gompound  Decoction  of  Sarsc^  ^ 
parilla. — This  contains  sarsaparilla,  bark  of  sassafras  root,  guaiac  woo<ft^=^i 
liquorice  root,  and  mezereon,  and  is  an  imitation  of  the  famous  ^^Lisbo^^  '"'^ 
Diet'Driuky  The  dose  is  three  or  four  fluidounoes  three  or  four  times.^^^" 
a  day. 

St/rupm  SarsapariUm  Compositus — Compound  Si/rup  of  SarsapariRa, — ' 

This  contains  sarsaparilla,  guaiac  wood,  pale  rose,  senna,  liquorice  root,  oil  of^^^ 
sassafras,  oil  of  anise,  and  oil  of  gaultheria,  and  is  a  very  popular  preparation^      i 

on  account  of  its  pleasant  taste :  it  affords  the  only  vehicle  I  know  of  capa 

ble  of  disguising  the  taste  of  the  iodide  of  potassium.     The  dose  of  it  is  one^^^ 
to  two  tablespoon fuls  three  or  four  times  a  day. 

Extract  um  SarsapnriUst  Fluid  um — Fluid  Extract  of  Sarsaparilla, — 
Dose,  half  a  teaspoonful  three  times  a  day. 

Extrnctum  Sarsapnrillse  Compositum  Fluidum — Compound  Fluid  Ex- 
tract  of  Sarsaparilla. — This  contains  sarsaparilla,  liquorice  root,  sassafras, 
and  mezereon.     The  dose  is  a  teaspoonful. 

QUAIAOI  LIQNUM-GUAIAO  WOOD.    U.S. 
GUAIAOI  EESINA-QUAIAO  EESIN.   U.S. 

The  wood  and  the  resin  of  the  Guaiacum  officinale,  a  large  tree  growing 
in  the  West  Indies.  Guaiac  wood,  or  lignnm-vitat^  is  imported  in  billets,  but 
very  generally  is  kept  in  the  shops  in  the  form  of  raspings  or  shavings.  It 
is  a  very  dense  wood,  the  central  heart- wood  having  a  dark-olive  or  brownish- 
green,  and  tiie  outer  sap-wood  a  light-yellowish,  color.  It  is  inodorous,  but 
becomes  somewhat  fragrant  when  rubbed  or  heat<Kl.  Besides  the  resin,  it 
contains  an  extract  which  is  believed  to  have  medicinal  properties. 

Guaiac  resin  is  obtained  to  a  slight  extent  by  spontaneous  exudation  from 
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Itviiig  trees;  much  more  largely  by  boring  a  hole  into  the  centre  of  ono 

of  a  billet,  placing  the  other  end  in  the  fire,  and  catching  the  melted 

n  Afi  it  ruo&  out;  and  still  more  frequently  by  boilin*r  the  chipped  wood  in 

and  water  and  skimming  off  the  resin  b^  it  risers  to  the  surface.     Guaiac 

in  irregular  tumpe  or  masses,  of  a  dark  reddish-brown  greenish  color 

tcrtialljf  offering  a  conchuidal  fracture  with  somewhat  transkcent  edges. 

tie  odor  is  feeble,  peculiar,  agreeable^  increased  by  heat.     The  biste  is  at 

very  slight,  but,  as  the  re&in  melts  in  the  mouth,  becomes  very  acrid  and 

iistent.     It  is  a  very  complex  body,  containing  three  acids,  the  tfttuictniic 

hi  of  lladeiich,  the  (guaiac  acid  of  Righini,  and  the  guniacrcMnic  acid 

illuftiwetjs,  besides  guaiac  t/dloWy  a  peculiar  i*esin,  and  other  substanceflt 

inderer  asserts  that  he  has  found  in  it  a  peculiar  crystallizabte  substauoei 

idi  he  calls '/iJ/i/eic/ii  (Husemann,  Die  PJlanzen&ioffe^  p.  1106.) 

When  a  lump  of  guaiac  is  freshly  broken,  it  offers  a  dark,  blackitsh  surfaoe, 

iicU  ou  scraping  or  bruising  becomes  yellowish ;  on  exposure,  the  well- 

lown  greenish  tint  is  ac<|uired,  owing  to  a  epontaneous  oxidation.     The 

Be  with  which  the  resin  underj^oes  oxidation  is  its  most  distinctive  charao- 

ristic.     As  already  stated,  the  change  occurs  on  simple  ex}K)8ure  to  the 

It.     According  to  Wollaaton,  it  is  most  rapid  and  perfect  in  the  focus 

the  violet  rays  of  the  spectrum,  whilst  in  the  focus  of  the  red  rays  the 

igtnal  oolor  is  regained.     Oxidizing  or  ozonizing  agents,  such  as  nitric 

id,  chromic  acid,  iodine,  bromine,  and  chlorine^  produce  this  oxidation 

ery  rapidly  and  very  tlioroughiy,  the  resin  ac<]uiring  an  intense  blue  color. 

Physiological  x\ction. — Guaiac  is  believed  by  some  to  act  as  a  dia- 

(loretic,  to  do  good  by  increasing  the  elimination  uf  the  skin ;  but,  as  I  have 
It  been  able  to  obtain  cither  from  medical  literature  or  from  the  exhibition 
'the  medicine  any  distinctive  proof  of  its  having  such  action  to  any  marked 
;tent,  I  have  preferred  to  consider  the  drug  as  an  alterative.     When  taken 
t«:*rnally,  very  little  st;nsible  effect  results,  unless  the  dose  be  so  krge  as  to 
ritate  the  stomach. 
Therapeutics. — Guaiac  has  been  very  largely  employed   in   chronic 
suphiiis,  in  eonnection  witli  sarsaparilla,  and  is  an  ingredient  of  its  most 
ttrorite  preparations.     Guaiac  has  iJso  had  a  good  deal  of  repute  in  r/w?!*- 
mil,  and  in  the  subacute  and  chronic  forms  of  the  affection  is  often  of 
ice.     For  an  account  of  its  employment  as  an  emmenagogue,  see  the 
ipter  upon  that  class  of  remedies,     Guaiac  is  best  administered  in  tine- 
either   tlie   simple  {Tinctura   Guaiaci^   U«  S.J   or   the   ammoniatcd 
''incUita  Guaiaci  Ammmiiata^  U.S.).     The  dose  of  either  of  these  is 
m  one  to  two  teaspoon fuls,  administered,  preferably  in  milk,  three  or  four 
ie»  a  dav. 


MEZEREni.— ^il/^5*r<fon  ie  the  bark  of  two  species  of  Daphne,  nntive 
fihrubs  of  Europe*     It  is  a  thiii,  grayish^  l<)ugh,  flexible  bark,  occurring 
■h  long  strips  folded  upon  themselves,  nearly  odoriess,  but  having  a  veiy 
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acrid  taste.     It  contains  a  neutral,  crystallusable,  bitter  glncomde,  Daphnin, 
besides  a  volatile  acrid  principle.     Mesereon  is  intensely  irritant,  and  its 
ointment  (  UhptetUum  Mezerei,  U.  S.)  is  used  as  a  stimulant  dressing  to  yery 
indolent  ulcers,  and  to  keep  blisters  sore  or  to  maintain  issues.     Intemallj, 
in  small  doses  it  is  believed  to  be  an  alterative,  but  is  never  used  except  in 
combination  with  sarsaparilla.     In  overdoses  it  is  an  active  poison,  pro 
ducing  severe  vomiting,  purging,  and  gastro-intestinal  inflammation.    Some- 
times the  symptoms  of  the  poisoning  are  simply  those  of  collapse,  witl^ 
unconsciousness  and  other  nervous  disturbances,  such  as  are  seen  in  childrei^H^ 
from   intense  gastro-intestinal  irritation  (case,  Brit.  Med.  Journ.,  1882,^-    ^) 
vol.  ii.  p.  521). 

Sassafras. — ^The  bark  of  the  root  of  the  Sassafras  officinale  is  believed^E^ 
by  some  to  be  an  alterative,  on,  as  I  think,  very  slight  foundation.  It  con —  .^- 
tains  some  tannic  acid,  and  very  largely  of  a  volatile  oil  (^Oieum  jStiMa/rtu),^  ^), 
which,  on  account  of  its  cheapness  and  agreeable  odor  and  taste,  is  maeh^=K:h 
used  both  in  medicine  and  in  the  aits  as  a  flavor  and  peifVime. 

Taraxacum.  U.S. — ^The  root  of  the  commou  dandelion,  Tarazaoum^3B=n 
officinale,  is  believed  to  have  the  property  of  altering  the  action  of  the  liver  ;^  ^; 
although  no  effect  is  to  be  witnessed  from  a  single  dose  of  the  drug,  bow — "^- 
ever  large,  other,  at  least,  than  some  nausea.  Diuretic  properties  have  i 
been  ascribed  to  taraxacum ;  but  the  only  evidence  brought  forward  to  ( 
lish  this  is  the  vulgar  name  which  the  plant  bears  both  in  English  and  in 
French.  If  useful  at  all,  it  b  in  those  cases  of  dyspepsia  in  which  there  ii 
habitual  torpor  of  the  liver,  with  costiveness.  It  must  be  given  very  freely 
and  continuously  for  weeks  before  any  good  effect  is  to  be  looked  for.  The 
U.  S.  Pharmacopoeia  recognizes  a  fresh  juice  extract  (^Extractum  Taraxaci"^ 
and  a  fluid  extract  (^Extractum  Taraxaci  Fluidtm)^  either  of  which  maji 
be  used  in  doses  of  one  or  two  drachms,  administered  after  meals. 


Subdivision  II.— Local  Remedies. 


CLASS  I-EMETICS. 

Emcticb  aire  those  drugs  whioTi  aro  employed  in  the  practice  of  medicme 

rfcr  the  purpose  of  producing  ernes la,  or  vomiting.    The  meclianiiim  of  voniiw 

log  has  been  bo  fre<^uently  written  upon,  and  haa  so  little  connection  with 

the  applicatioii  of  emetics,  that  it  is  not  neoeBaarj  here  to  entt^r  upon  an 

elaborate  discaBsion  *  of  it.    Suffice  it  to  state  that  emesis  is  the  result  of  a 

rcry  complicated  series  of  actions,  in  which  the  chief  expulsive  force  is  sup- 

^plied  bj  the  abdominal  muscles  and  the  diaphrmgiiij — the  stomach,  however, 

participating  in  the  general  contraction,  and  not  being,  as  some  have  thought, 

ntirely  passive.     The  exact  relations  and  functions  of  the  various  nerves 

onccrncd  are  not,  I  think,  fully  made  out.     It  has  been  generally  believed 

hat  the  pneumoga* tries  were  the  afferent  nerves,  and  that,  although  emetics 

nDtrodueed  into  the  circulation  after  tlieir  section  acted,  yet  irritation  of  the 

stric  mucous  membrane  was  not  capable  of  so  doing.     But  Schiff  found  in 

Ilia  ex|>eriments  that,  even  when  the  nerves  were  cut  in  the  neck,  the  inMt>- 

Iduction  of  semi-Aolid  food  into  the  stomach  gave  rise  to  e^orts  at  vt^mittng, 

*  which  were  in  some  cases  successful ;  and  Maclagan  j*  has  obtained  similar 

results  with  the  sulphates  of  zinc  and  copper.     Moreover,  I  have  invariably 

failed  to  induce  vomiting  with  veratria,  even  when  given  immediately  afler 

section  of  the  par  vagunu     Evidently,  further  investigations  are  needed. 

Vomiting  occurs  under  two  provocations,  or  in  two  manners.  Thus,  a 
mental  impression,  or  a  disordered  8tate  of  the  blood,  may  influonco  tha 
nerve^'entres  directly,  and  emesis,  spoken  of  as  cr/i/rtc,  results ;  or  a  periph- 
eraJ  irritation  in  the  stomach  itself,  or  in  siimo  other  organ,  as  In  the  kidneys, 
may  induce  vomiting  precisely  similar  in  the  method  of  its  production  to  the 
tnofe  ordinary  reflex  movements ;  such  vomiting  is  called  ri?/feij  or  excentric. 
Emetics  produce  their  results  in  both  of  these  methods*  Thus,  tartar 
emeiic  has  been  Ijclievcd  to  affect  the  centres  directly,  so  as  to  cause  ocntrio 


*  For  •  rery  dnborAU  general  <li»cu!t»idn  nn  emetics,  tee  Prof.  Joseph  Careoa,  Pkila, 
Med,  Time9,  Jaiic,  1872  ;  ntso,  Dr.  D'Orneflju,  HuU.  TUrap,,  Ixxxir.  I«3. 
f  The  Aeiion  nf  MtdteinM  in  tha  S^tUwif  bj  F.  W.  Ht^ndlaad,  UJ>.,  Amer.  ed.,  1839, 

^  no. 
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vomitings  wliilst  sulphate  of  copper  luis  been  believed  to  irritate  die  muc^ 
memhranea  ai"  the  stonniteli  as  to  produce  reflex  vomitiug.  Recentlj^  mua^c^l 
doubt,  however,  has  been  thrown  upon  the  old  views,  and  it  is  probable  iBzmwki 
most  emetics  have  a  double  influcDce,  Thus,  the  pur^^ifig  of  veratriuor 
tartar  emetic  Is  almtiK  certaiiil}'  cunoeeted  with  it^  elimination,  and  \a  prol 
bly  due  to  a  direct  action  of  the  circulating  poison  upon  the  intestinal  tnuoc^i 
epithelium,  gland*cells.  and  peripheral  nerves.  It  seems  a  priori  iAmi».t 
neceasity  that  the  vomitiug  caused  by  these  poisons  is  produced  iu  thei 
way  as  the  purging.  Dr.  D'Ornellas  has  found  that  when  emetia  ia  injecfl 
into  the  veins  of  animals  the  vomiting  occurs  simultaneously  with  the  eli. 
inatiou  of  the  alkaloid  from  the  gastric  mucous  membrane,  and  asserts  tfc^ 
Kleimann  and  Simonowitsch  have  determined  the  same  thing  with  ar^ 
mooy.*  Further  (see  page  ),  antimony  seems  to  cause  vomiting  pai — ^^ 
by  acting  upon  the  centres,  partly  by  irritating  the  peripheral  nerve.  Ii 
tant  cmiitit!S  are  more  prompt  than  rliuse  which  chiefly  affeel  the  ner 
centres,  and  act  more  certiiinly  when  the  nerve-centres  are  ubtunded^  us 
narcotic  poisoning;  they  always  cause  less  nausea  and  general  syste 
disturbance  than  do  the  centric  emetics. 

Another  evident  practical  fact  is,  that  whilst  centric  emetics  will  act 
whatever  way  they  are  introduced  into  the  system,  the  mechanical  must  t 
CJthibited  by  the  stomach.     Thus,  apomorf>hia  may  be  given  by  hypode 
injection  J  but  muntard  must  be  taken  by  the  mouth. 

A  very  curious  property  of  emetics  has  been  pointed  out  by  Dr.  E,  Ha 
flack  (^Archiv  Exjj^r.  Path.  u.  Tiier.,  Bd.  iii.  p.  44),  who,  as  the  result  of  a.  - 

kborato  investigation,  affirms  as  a  law  that  all  specific  emetic  substajio 
destroy,  even  when  in  relatively  small  dose,  the  excitability  of  striated  mu 
eular  iibrc.      Dr.  Ilarnaok  seems  to  establish  the  general  trutii  of  this;  bu 
that  it  is  a  universal  law  seems  scarcely  probable,  and  the  connection  bctwe 
the  two  properties  is  very  obscure.    According  to  H.  Kobe  it  {Arcii.  Ejtper^ 
Path,  uHil  Thtrap.^  xv.  36),  antimony  has  an  eiFect  only  when  the  eoniacC 
is  prolt^uged. 

In  regjird  to  the  phenomena  of  vomiting,  there  are  a  few  points  to  whicb 
it  is  necessary  here  to  cidl  attention.  First  of  these  is  the  fact  that  nautsm 
always  pr*»dtices,  or  is  uccom[ianii'd  by,  muscular  relaxation.  Vomiting  may 
exist,  as  from  mustard,  without  much  relaxation  ;  but  when  it  is  accompaiiied 
by  much  naust^a  the  whole  system  is  as  it  were  unbent,  the  skin  sofl  and 
bedewed  with  perspiration,  the  pulse  soft  and  feeble,  the  muscular  system 
limp  and  incapable  of  exertion,  the  mental  acts  almost  suspended.  During 
violent  vomiting  the  btood  is  driven  to  the  head,  so  that  the  whole  exterior 
of  the  cranium,  and  probably  the  interior  abo,  beoomesvery  much  oongefiled. 


*  Coff|>er  \\w^  bcrii  tbougliL  to  Ho  ji  puriily  mecbnnicftl  tsmcttfj*  but  the  ox|j«)riiueiiii  of 
BruQktri  >iu»l  Weft  [Si.  Hm'tholmttc  Ifo*p,  ftrp,^  1876)  tbow  Iba-t  u  pvplonv  of  eoppi^r 
inject LMJ  tiilo  a  vt?'n»  cnuBCH  vjrilcnt  vomiting,  Tbojie  rertie<1io«  wht«o  irriUuil  puwen  art 
great  LuiAV  i^till  woU  be  coDBid«rad  aa  '*  meotiaoitial  viiieLlof.** 
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,      The  abUominal  circulation  is  very  much  affected,  and  ihe  blooJ  is  as  it 

^L  irt^re  b*|ueczet]  out  of  tbc  pjrliil  vein  imd  it*  tributants.     The  iiiiittL-ra  ro- 

^  j«?ct*Hl  fuMsiiit  of  the  cont^jut^  of  the  atoiuach^  and,  io  repeated  vuiniting, 

aIso  those  of  the  duodentim*     The  secretion  jrom  tbe  gastric  mucous  aieio 

branc  is  very  much  euhanccd,  aiitl  witlioat  doubt  is  mure  or  less  modified. 

Bile  ill  eject «  is  to  be  recognized  by  the  green  color  and  the  bitter  ta^ite,  or 

pore  irjikllibly  by  testing  with  the  proper  reagents. 

The  indieationfi  for  the  use  of  emetics  are  as  follows : 

1.  To  vuloud  the  stomach. — For  this  purpose  they  are  employed  in  poi- 

oning ;  in  the  existence  of  crude  articles  of  food  or  indigestible  substances 

the  stomach ;  or  in  the  presence  of  acrid,  perverted  secretion*    The  symp* 

oms  induced  by  irritating  materials  in  llie  stomach  are  various,  and  some* 

nes  it  requires  a  good  deal  of  tact  or  experience  to  recognize  their  cause. 

^AmoDg  them  may  be  mentioned  a  feeling  of  weight  or  load  in  the  st<jmachj 

gastric  distrees,  or  severe  cramp  or  spasmodic  pains,  with  or  without  some 

ausea  and  retching.     In  other  cases  no  local  manifestations  of  trouble  may 

present.     Thus,  coiwuUiom  in  children  are  very  firequciitly  the  result  of 

gastric  irritation,  and  are  at  once  relieved  by  emptying  the  stomach.     In 

adults,  ajiophcti/ortn  coma  n^ay  offer  a  similar  histor}\     Occasionally  nrti- 

ettrt\  or  hives,  and  not  rarely  severe  headache ,  have  a  similar  origin,  and 

pi  re  a  similar  treatraeot. 

*2.  To  affect  the  abdominal  viscera  and  circutatiim. — Emetics  have  been 

ommended  by  some  in  coit^entiwis  of  the  spken  ;  but  evidence  is  wanting 

to  their  power  to  affect  materially  other  viscera  than  the  liver 

In  cmige^tion  of  the  hepatic  and  portal  circulation,  not  dependent  upon 

rganic  cause,  and  in  the  condition  of  digestive  derangement  known  as 

'Uousncs»^  they  are  often  of  service.      In   catarrhal  jattmiice  they  may 

Riffect  much  good  by  causing  dislodgment  of  the  mucus  plugging  the  ducta. 

They  have  been  employed  in  cases  of  biliary  calculi;  but  the  chances  of 

^■forcing  out  the  calculus  by  external  violence  are  probably  no  greater  than 

^Bhoac  of  lethal  rupture  of  the  gall-bladder. 

^B    3.  To  didodge  sahstance*  from  the  respiratori^  passa^a, — For  this  purpose 
^Bmetics  are  sometimes  used  when  f<>reign  bodies  have  found  entrance  into 
^Bhe  larynx  j  but  it  is  chiefly  in  memhratiotix  crmip  that  the  prasent  indica- 
tion is  met  with.    The  emetics  chosen  for  this  purpose  should  be  such  as  act 
with  violence  without  producing  much  nausea  or  systemic  disturbance;  the 
mechanical  emetics  are  therefore  the  best, 

4.  To  p)'othice  mii^ubtr  rehixatimk. — The  introduction  of  ansesthesia  has 
rendered  the  use  of  emetics  to  meet  this  application  almost  obsolete,  Occa* 
sionally,  however,  in  asthmatic  or  other  sjmsmodtc  affections  of  the  respinu 
iory  organs,  emetics  are  still  employed.  For  this  purf>ose  the  drugs  causing 
much  nausea  are  preferred.  In  adults,  lobelia  is  the  best;  in  children, 
ipecacuanha,     Nau^ating  rather  than  emetic  doses  should  be  employed. 

5.  To  lc3itcn  arterial  action  and  reduce  in^ammatiun. — Almost  the  sole 
in  which  advantage  can  be  derived  from  this  use  of  emetics  b  acute 
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bronclutia  in  its  eiirlj  stages.  lu  vcrj  many  caaes  a  "  cold  on  the  die 
ita  outtfct  may  at  once  be  subdued  by  ipecaciiiuibuj  or,  botter  stlU, 
emetic:  small  doses  should  be  given  at  Bhort  intervale,  to  produce  oontiDUi 
nausea,  terra intttiug  after  a  time  in  Tomiting,  This  method  of  cure  is 
(Uaafp-eeable,  although  very  efficaoiouB,  that  patients  will  rarely  submit  to 
unkiii  as  sometime:^  in  the  ease  of  publto  speakerSi  relief  within  a  alicjixt 
period  of  time  be  a  matter  of  great  importanoe.  It  should  be  added  tH 
the  cure  is  wrought  in  these  cases  not  merely  by  the  lessening  of  arteri^il 
action*  but  also  by  the  induction  of  free  bnjnchial  secretion. 

6.  To  crrjife  a  x/tock  to  the  si/xfem^ — Under  this  head  may  be  iocltiilod 
several  empirical  uses  of  emetics,  in  which  advantage  is  gained^  but  lu 
method  which  is  not  very  clesir.  Tbus^  in  epileptic  attacks,  when  the  fit> 
have  a  tendency  to  recur  every  few  minutes,  the  uncoosciousQcss  persist iu}^ 
ft  may  be,  for  hours,  emetics  will  sometimes  break  up  the  suooeseion  of  <ii^l 
ordered  nervous  action.  Again,  not  urkfref[uently  an  ague-fit  can  h» 
aside  by  an  emetic  given  just  before  its  expected  recurrence. 

Cfmtraindkiitiom. — The  chief  coatni-indications  to  the  use  of 
are  the  existence  of  congestion  of  the  brain,  and  of  gastric  inilammaC- 
Advanced  pregnancy,  and  hernia,  whilst  they  do  no!  positively  oontra-indi  < 
the  use  of  emetics^  should  c^use  great  caution  to  be  practiced  in  their 
ploy  m  cut. 

Administration. — Emetics  should,  as  the  genend  rule,  be  given  x 
full  dose^  so  as  to  avoid  unnecessar)'  repetition^  and  should  be  adminisi 
dissolved  in  water  or  in  syrup.     Their  action  should  be  assisted  by  freqw 
and  copious  draughts  of  tepid  water,  which  also  have  the  advantage  of 
dering  the  vomiting  less  painful.    When  for  any  reason  protracted  nai 
desired,  the  doscji  should  be  small  and  repeated  at  short  intervals. 

Ifyperemesis  may  advantageously  be  divided  into  two  varieties :  first, 
m  is  due  to  overdoses  of  depressing  oentrio  emetics ;  seoondf  such  ms 
from  irritation  of  the  stomach,  as  by  mechanical  emetics.  The  treatm^ 
of  the  first  of  these  consists  in  the  enforcement  of  absolute  quiet  in 
horizontal  position,  the  free  u^  of  opium  enemata,  the  application  of  coum 
irritiints  to  the  epigastrium,  and  the  use  of  alcoholic  stimulants.  The 
should  be  given  in  hot  water,  aad  should  not  be  Ux*  much  diluted.  I 
seen  raw  briindy  arrest  at  once  the  moat  alarming  centric  emesis,  after  thp^ 
fktlure  of  other  methods,  Creasote,  chlorofi)rni,  or  chloroform  and  Tolsittl 
oils,  are  soraetiuies  of  vahic  in  this  form  of  hyperemesis.  When  eJtc««»iv 
Tomiting  is  due  to  some  irritant  enjetic,  the  8t<inmch  sliould  be  thoroughl 
washed  out  by  large  draughts  of  warm  mucilage,  opium  given  by  th 
rectum,  a  mustard  plaster  or  blister,  or,  ot^en  better  still,  leeches  applied 
the  epignstnum,  and  no  medicine  at  all  be  taken  into  the  inflaniod  visctttf*> 
The  swallowing  of  small  pieces  of  ioe  is  sometimes  of  service.  If  tb^tf 
reniodies  fail,  the  treatment  of  this  form  of  byperemasis  soon  resQlvos  it«dl^ 
mto  that  of  gastritia. 
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VEGETABLE   EMETICS, 

IPEOAOUANHA,  U.S. 
The  root  of  the  Cephaelis  Ipecacuanha,  a  sniallj  shmbbj  plant,  growing 
in  Brasil,  where  the  drug  is  gathered  by  the  Indiana  to  be  exported  in  large 
balc«  or  bags.  IpecaoQanha  occurs  in  pieces  of  two  or  three  lines  in  thick- 
Varioualy  bent  and  contorted,  marked  on  their  surface  with  numerous 
kminetit  ringB,  and  composed  of  on  outer,  thick,  actiye^  hard,  and  homy 
rtex,  and  an  inner,  light,  inert,  woody  oentre.  Varieties  of  ipecacuanha — 
e  redy  the  ^a^,  and  the  brown — have  been  formed  from  the  color  of  the 
bark,  but  the  distinction  is  trivial.  The  root  haa  very  little  odor,  but  the 
brown  powder  haa  a  decided  and  peculiar  amell,  and  in  some  persons  excites 
sneezingj  or  even  violent  asthmatic  dyspnoea.  The  taste  is  bitter,  acrid,  and 
nauseous.  The  active  principle  is  Emetui^  an  alkaloid  first  discovered  by 
Pelletier  in  1817.  The  cortex  also  euntaioa  small  quantities  of  i|)ecacuanhic 
acid,  which  is  related  to  tannic  acid.  Pure  entetia  is  a  white,  uncrystalliziL- 
ble,  odorless  powder,  of  a  bitter,  burning  (.aste,  soluble  in  one  thousatid  parts 
of  water  at  50^  C.  (Lefort),  freely  soluble  in  dilute  and  absolute  alcohol,  in 
chlorofurra  and  benzole,  scarcely  so  in  ether.  Its  solution  in  acidulated 
water,  according  to  Dragsjendorff,  has  a  decided  blue  fluorescence.  Its  salts 
are,  according  to  Pelletier,  uncryst^illizable.  Conecntmted  gulphuric  acid 
turns  it  a  dirty  brown,  nitrio  acid  a  yellowish  brown.  Pure  emetia  is  very 
difficult  to  prepare,  and,  according  to  Mr.  Williams  {St,  Sartfwlomtw^s 
UoMpifat  RfpoTtity  vol.  V,),  only  two  grains  of  it  can  be  obtained  from  an 
ounce  of  the  root.  The  ordinary  impure  alkaloid  of  the  shops  occurs  in 
brownish-red,  transparent,  very  deliqueaceot  scales,  which  are  very  soluble 
in  wat45r, 

PHYSiOLOOiCAL  AcTiON,^ — ^Locally  applied,  ipecacuanha  is  a  decided  irri- 
tanty  manifesting  its  action  not  only  upon  mucous  membranes  and  upon 
denuded  surfaces,  but  even,  when  used  by  inunction,  producing  an  eruption 
upon  the  sound  skin.  According  to  Br.  Dyce  Duckworth,  this  eruption  con- 
gists  at  first  of  small,  discrete  pustules,  with  a  rather  large  areola ;  aAer* 
wards,  if  the  application  be  persi»te<l  in,  of  large  pustules,  followed  by  severe 
ulceration.  When  ejthibited  in  small  repeated  doses  to  man,  it  produoes 
nalaise,  with  nausea,  and  perhaps  an  increase  of  the  secretions  of  the  Siilivary 
glands  and  of  the  muoous  membrane  of  the  bronchial  tubes  and  of  the 
stomach.  In  hu^  amounts  it  caustes  vomiting,  accompanied  by  only  a  mod- 
erate amount  of  nausea  but  by  a  decided  increase  of  the  secretions  mentioned 
above.  The  vomiting,  even  when  very  large  amounts  are  taken  into  the 
stomach,  is  not  apt  to  be  severe,  nor  the  prostration  marked, — no  doubt  be<- 
cause  the  excess  of  the  drug  is  reject'ed  before  absorption.  In  large  doees 
of  emetia,  this  mildness  of  action,  in  all  probability,  would  not  oocur :  oe^ 
taiuly  animals  are  readily  killed  by  the  alkaloid.     Although  ipecacuanha  was 
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made  known  id  104D  by  Piso,  and,  although  it  hiid  been  enormously  i 
dnce  its  intraduetioD  into  Europe  in  1G72,  ix&  pbysiolojLpcal  action  is  not  aa 
yet  well  uiiide  out.  Tliat  the  active  principle  is  absorbed,  and  that  the  vooiit^ 
ing  is  BO  prmluced,  is  shown  by  the  experimenta  of  Orfila  ( 7bxicc»%tV,  L 
I  651),  and  of  Dm,  Dyce  Duckworth,  D'OmelliLS,  and  Peeholier,  who  fou-iicl 
ptliat  vomiting  followed  the  hypdermic  inie  of  emetia  in  dogs  and  cats,  IC 
it  be  truep  as  Is  affirmed  by  D'Qrnellas,  that  the  emetia  produces  romiticmg 
much  more  slowly  wberj  thrown  into  the  veins  than  when  g:iven  by  t.l^« 
gtumach,  it  would  seem  that  the  lowd  irritant  action  of  the  drug  efficieotXjf 
favors  emeszs. 

According  to  Dr.  D'Ornellaa  {Gaz,  Mid.,  1873,  p,  537),  Merck's  ooJ 
mercial  emetia  in  toxic  defies  (0.03  milligramme)  produces  in  frogs  dryim^ 
of  the  skin,  swelling  of  the  abdomen,  diminution  of  the  circulation  and 
piratioiij  increased  rather  than   diminished  sensibility,  muscular  feebleim.^ 
deepening  into  abolition  of  voluntary  movement,  with  at  first  LDcrea^ied  \ 
afterwards  diminished  reflex  activity,  and  finally  death  from  failure  of  re^^-^^f*' 
ration ;  the  heaj't  continuing  to  beat  often  for  many  hours.     In  mamo 
the  symptoms  induced  by  the  poison  in  large  doses  are  very  siiiiikr  to  th  < 
just  detailed,  excepting  that  emesis  is  usually  violent,  but  in  some  cases  il 
wanting. 

Otrcnlafian. — The  action  of  the  drug  upon  the  circulation  has  not  m  ; 
been  clearly  made  out.     Any  aution  upon  the  heart-muscle  must  be  a  ve 
feeble  one,  since  D'Ornellaa  states  that  although  the  frog's  heart  is  fins 
aiTCJit^d  in  dhistole,  yet  it  refciuns  often  fur  many  hours  it«  irritability, 
has  been  i^upposed  by  some  that  the  drug  acts  especially  upon  the 
motor  system,  but  evidence  of  this  has  not  as  yet  been  brought  forwar 
Polidironie,  it  m  trut?^  asserts  {U Ipecncnanha,  Paris,  1874)  that  dryiie 
and  paleness  of  t!ic  intestinal  nmeous  mcmbnme  are  very  apparent  in 
mals  poisoned  with  emetia,  and  Chouppe  [Le  Progrls  Mid.^  1874,  p.  42^ 
has  observcil  the  same  thing;  but  this  is  an  absurdly  slight  ground  for  1 
Heving  that  emetia  causes  vaso-motor  spasm.     Peeholier  found  in  a  singff^ ' 
experiment  that  the  drug  abated  very  decidedly  the  arterial  pressure,  but  D* 
D'Orriellas  found  that  emetia  neither  depresses  nor  increases  the  blood-furoe 
and  jTi  a  series  of  eltiburate  experimentji  by  Dr,  B^'ce  Buckwuilh  the  alkaloic^^ 
fulled  to  iiiflacnce  materially  the  circulation,  at  least  until  very  late  io  thi^^ 
poisoning.     The  pulse-rate  was  not  constantly  affected ;  sometimes  it 
apparently  lowered,  sometimes  it  remained  about  the  same,  and  sometiuucs  il 
was  seemingly  increased.     The  effect  of  a  toxio  dose  was^  however,  marked. 
In  one  case  immediate  susjicnsion  of  cardiac  action  followed  injection  mU^ 
the  jugular  vein  [  in  another  dog,  in  a  minute  and  a  half  afler  half  a  gnitl»^ 
of  emetia,  the  arterial  pressure  descended  from  135  to  20,  and  in  a  moment 
the  animal  was  dead  of  cardiac  paralysis.     Dr,  Foulkrod  (/VtiVa.  Mtd^  TTmm^ 
viii.^  p.  554)  has  noticed  a  steady  fall  of  arterial  preasore  produced 
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and  afler  section  of  the  cord  of  aJl  the  eardiao  nerves*  There  is  no 
proof  that  emetta  ever  causes  vaso-motor  spasm,  whilst  it  is  certain  toxic 
dotes  direoilj  paralyze  the  heart;  therapeutic  dooes  probably  have  no  decided 
direet  effect  upon  the  circuhition. 

Regpiratwn. — According  tt?  D'Oroellas,  Pecholier,  and  Foulkrod,  emetia 
in  toxic  doses  usually  kills  by  arresting  the  respiration  ■  but  in  many  of  Dyce 
Duckworth's  experiments  {Si.  Barthohniew  $  Hosp.  Rep,^  v.,  vii.)  the  death 
was  certJiinly  the  Te^uli  of  cardiac  puratysis,  po^^sibly  because  the  poison  waA 
thrown  directly  into  the  circulation, — i\e.^  into  the  heart. 

JVmx^ua  and  Mmcular  Stfstemg. — Upon  the  cerebrum  ipecacuanha  exerts 
no  perceptible  influence;  but,  as  both  D'Oniellas  il*j€.  ctL,  p.  5.*i8)  and  Pecho* 
lier  iloc,  ciV,,  p.  57)  have  found  that  after  deiitb  from  emetia  in  the  froj^ 
both  nerves  and  muBcles  retain  their  susceptibiJity  to  feeble  galvanic  cur- 
rents, the  paralysis  which  the  poison  produees  is  probably  spinaL  D'Urnellus 
and  Pccholierare  in  opposition  in  regard  to  the  action  of  the  alkaloid  upon 
gCDsibility,  the  one  affirmin*!;  that  it  is  not,  the  other  that  it  is,  affected. 

Tempera  fur  f. — Pecbolier,  Dyce  Duckworth,  and  D'Ornellas  all  Htate  that 
in  eroetia-poisoning  there  h  a  distinct  fall  of  temperature  in  the  inouth  and 
OD  the  surface  of  the  body,  but  that  in  the  intestines  the  temporature  either 
remains  stationary  or,  more  commonly,  rises ;  D'Orricllas  affirms  that  it  always 
rises  decidedly.  This  rise  is  probably,  as  D'Ornellas  believes,  local,  and  due 
to  the  action  of  the  poison  upon  the  intestinal  tract. 

I'uimoHtc  and  /Ji^fnttive  Ort^mnf, — The  post-mortem  results  obtained  in 
animals  poisoned  with  ipecacuanha  are  diverse,  but  affect  chiefly  either  the 
lungs  or  the  digestive  tract.  Pecholier,  in  his  earlier  experiments,  found  great 
palcuess  of  the  hings,  with  intense  hyperiuniia  of  the  stomuch  and  the  upper 
half  of  the  intestines,  but  in  siiuie  of  his  later  experiments  the  lungs  were 
profoundly  influenced.  Dyce  Duckworth  cisfKicially  noted  intense  hyperfemia 
of  the  Jungs,  which  were  in  sume  places  emphysematous,  but  in  other  jiKir- 
tions  collapsed  and  even  affected  with  true  consolidation.  The  lesions  were 
much  less  marked  in  the  intestines  than  in  the  lnngs»  which  resembled  very 
closely  those  taken  from  the  bodies  of  animals  killed  by  section  of  the  vagi. 
The  pulmonic  lesions  were  found  to  be  mo?t  intense  in  the  rabbit;  the  intes- 
tinal, in  the  dog,  cat,  and  guinea-pig.  JLigendie  forty  years  ago  noted  the 
pulmonic  lesions  of  emetia-poisoning,  and  D'Ornellas  has  also  recorded  them, 
but  has  also  seen  cases  in  which  ischjenna  of  the  pulmonary  tissue  was  found 
after  death.  It  is  evident  that  the  poison  has  an  especial  action  upon  both 
lungs  and  intestines;  hut  why  the  pulmonic  lesions  should  so  vary  is  not  at 
present  known.  The  occurrence  of  changes  in  the  pulmonary  tissues  is  iu 
accord  with  the  results  of  clinical  experience,  which  teaches  most  decidedly 
that  ipecacuanha  has  an  action  ujmn  the  pulmonary  mucous  membranes. 
After  section  of  the  cen^icaJ  vagi,  Dn  Dyce  Duckworth  fuund  that  emetia 
failed  to  cause  vomiting. 
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Clmical  experienoa  also  shows  that  ipeoao  acts  npon  the  digestive  tract 
Whether  given  in  large  or  in  small  doses,  it  is  veiy  apt  in  man  to  in 
and  modify  the  intestinal  secretions.  It  prohably  inflaences  the  liver,  i 
Pecholicr  (Gazette  Midicale^  1862)  affirms  that  in  animals  killed  by  it  do 
hepatic  glucose  can  be  found.  Moreover,  great  advantage  from  ita  use  mij 
often  be  obtained  in  the  condition  known  as  "  biliousness."  In  "  biliooi 
dysentery'*  it  will  oHen  produce  large  tarry  discharges ;  and  I  have  seen  i 
change  in  the  color  of  the  stools  follow  its  use  in  catarrhal  jaundice.  Tbf 
mechanical  effect  of  the  vomiting  induced  by  it  in  these  cases,  however,  moA 
not  be  lost  sight  of;  yet  it  does  not  seem  to  me  at  all  sufficient  to  acooant 
for  the  results,  especially  as  some  observers  state  that  the  effects  noted  uo 
produced  even  when  little  or  no  vomiting  occurs.  It  has  been  proven  bj 
D'Ornellas  and  Pecholier  that  when  emetia  is  introduced  into  the  circulatioo 
or  into  the  cellular  tissue  it  escapes  with  the  secretions  of  the  stomach  tixl 
bowels ;  so  that  the  changes  which  are  provoked  in  these  organs  are  evidently 
connected  with  the  elimination  of  the  drug. 

Therapeutics. — ^The  most  ordinary  use  of  ipecacuanha  is  as  an  emetic 
Whenever  it  is  desired  to  unload  the  stomach  or  to  act  by  emesis  upoo 
disease,  without  inducing  much  prostration,  this  drug  commends  itself  by 
its  safety  and  efficiency.  In  narcotic  poifoning  it  is  less  certain  than  tb 
'*  mineral  emetics,"  but,  as  it  produces  no  irritation  of  the  stomach,  can  be 
given  more  freely  than  they  can,  and  is  constantly  used  as  an  adjuvant  (o 
them.  It  is  especially  useful  in  the  diseases  of  children,  never  causing  the 
serious  depression  which  tartar  emetic  is  so  apt  to  produce.  When,  how- 
ever, very  violent  emesis  is  desired,  as  in  menibraiwiu  croup,  other  emetics, 
such  as  zinc  or  alum,  are  to  be  preferred,  on  account  of  the  greater  force  of 
their  action. 

In  sick  stomach  of  nervous  origin,  such  as  occurs  in  pregnancy,  minute 
doses  of  ipecacuanha  have  so  oflen  met  with  success  that  there  can  be  no 
doubt  of  their  value.  One  drop  of  the  wine  in  a  teaspoonful  of  water 
should  be  given  every  hour.  The  use  of  ipecacuanha  as  an  expectorant 
will  be  spoken  of  under  that  heading. 

One  of  the  most  important  uses  of  ipecacuanha  is  in  a4iute  dysentery , — aU 
forms  of  which  have  been  treated  with  it  with  asserted  advantage.  I  think, 
however,  its  beneficial  action  is  best  seen  in  "  bilious  dysentery*^  and  in 
**  malignant  dysentery^^  as  is  indicated  by  the  fact  that  its  use  is  most  com- 
mon in  tropical  climates.  In  ^*  sthenic  inftammaiory  dysentery"  it  seems  to 
be  less  available ;  although  even  in  this  it  has  been  strongly  advocated  by 
*^)me.  Dr.  Chouppe  (Bull,  de  Thir.,  June,  1874)  conunends  injections  of 
ipecacuanha  highly  in  choleri/orm  diarrhoea  of  children,  and  in  tubercuhus 
diarrhira,  and  Polichronie  not  only  corroborates  him,  but  also  affirms  that  the 
same  treatment  is  of  great  value  in  colliquative  stoeats.  In  a  very  valuable 
clinical  paper  (Atlanta  Med.  and  Surg.  Journ.,  1875)  Dr.  A.  A.  Woodhull 
brings  forward  very  strong  evidence  of  the  value  of  the  remedy  not  only  in 
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f  bat  also  in  cholerifonn  diarrhoBajs.     The  drug  appears  to  exert  a 

Afeot  fnflucQce  apon  the  hepiitic  and  intestinal  ^lands^  and  may  be  tried  witb 

{rest  hope  of  success  wherever  there  is  decided  glandular  demngement. 
In  aifarrhal  Jtinndtce^  and  m  inlermittents  or  remittents  accoin])anied  hy 
mgcstion  of  the  portal  circulation,  ipecfteoanha  is  often  very  scrviceablo. 
As  a  hxfiiosfaftey  ipecacminha  has  been  recommended  by  Truu^^eau,  and 
echolier  asserts  that  id  hmmoptysU  it  is  a  specific  (BulL  TiUntp.^  xcvii.  4ti).* 
It  ha*  been  pven,  with  asnerted  advnnUi<re.  in  /^(^<i(//«^  after  child-birth,  and 
Br.  Carri^cn  claims  for  it  oxy facte  powera  (iY.  K  Med.  Jo*/rn.,  491, 1878). 

II  ADMiNrsTRATiON. — As  an  emetio^  ipecacuanha  ia  generally  administered 
to  powder,  thirty  ^iiina  being  >;iven  every  fifteen  ur  twenty  minutes  until 
ihe  desired  effect  is  produced.  Fur  a  child  a  year  iild  the  euietic  d«>se  i»  five 
grains.  Its  aetiou  should  be  aided  and  htu^tened  by  large  diangbtji  of  luke- 
^^lykrm  water.  A.s  a  naui^ant  the  djse  is  from  twu  tu  five  grains.  In  dyseo- 
^■erj  it  is  genemllj  best  to  begin  with  a  full  emetic  duse^  ur  with  tcu  grains 
^Kepeatod  every  half-hour  until  emesin  \&  produced.  Two  or  three  htmra  afler 
^Fvomiting,  fifteen  drops  of  luudunum  should  be  exhibited,  Ibllowed  iu  twenty 
minutes  by  five  to  ten  grains  of  ipecacuanha  in  pilhfonn  ;  thi*  should  be 
repeated  every  two  or  three  hours,  the  amount  of  the  opium  being  lessened 
and  that  of  the  ipecacuanha  increased,  according  to  circunmtaaces.  The 
^■Aject  is  to  have  as  tnuch  of  tho  ipecacuanha  retaiued  as  possible.  Another 
plan  is  to  give  larger  do**w»  (twenty  grains),  repeated  every  two,  four,  or  six 
hours,  musturd  being  applied  to  the  epigastiium  and  opium  exhibit<!d  m 
befoi^ ;  and  it  is  said  that  after  two  or  three  doses  tolerance  is  established 
and  the  drug  retained.  In  Indi%  enemata  of  ipecacuanha  are  often  em- 
ployed, either  as  a  substitute  for  or  an  adjuvant  to  its  nse  by  the  mouth. 
This  treatment  bos  recently  been  imitated  by  Chouppe  and  otlicrs,  and  has 
been  pnictia?d  quite  extensively  in  my  ward  in  the  Philadelphia  lIujipitaL 
It  is  undoubtedly  frei|ucntly  efficient  in  abdomimd  complaints,  and  the  gas- 
tric symptoms  are  almost  always  avoided.  In  chronic  cases  the  repetition 
of  the  enemata  sometimes  produces  so  much  local  irritation  as  Co  forbid  thcit 
continuance,  I  have  been  accustomed  to  give  a  scruple  of  the  powder  with 
starch  and  laudanum,  repeated  every  four  hours,  A  decoction  of  the  drug 
ia  to  be  preferred,  as  probably  causing  less  locai  irritation  and  being  more 
thoroughly  absorbed.  To  an  adult,  Chouppe  gives  two  injections  of  a  decoc- 
tion daily,  each  lavement  representing  two  and  a  half  drachms  of  (he  drug. 

As  a  counter-irritant,  ipecacuanha  is  rarely  used  in  this  country;  but  in 
England  a  liniment  is  employed  composed  of  four  parts  of  the  powder  ta 
^^ourteen  parts  of  olive  oil. 

^P  The  preparations  for  internal  use  are :  a  t^nip  {Syrupus  IpecacttauliXf 
U.S.. —  Fid.  ext,  5  to  100), — dose,  as  an  emetic  for  an  infint,  one  to  two 
toi^'poonfuls ;  a  wine  (Fmiim  IpecacuanJi^^  U.S., — Fid,  ext.  1   to  White 
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Wine  7), — dose,  llie  some  tie  tlie  synip;  and  t^  Jlmd  extract  {Exlradv^-^^n 

Jpecacuanhm  Fhtitbtm^  U.S.),  dose,  as  iin  emetic,  for  un  adulfc  thir^^j 
drops.  TrochUci  JpccacuanltsE^  U.S.,  Trochisct  Morphinm  Jpecactumfu^^ 
U.S.,  are  used  in  catarrfi  uf  the  throat  as  a  local  application, 

Enutta  k  not  officinal,  but  has  been  used  by  Dr.  Dyoe  Duckworth  {Lomk^-^ 
Pluirmaceutkal  Jounutl^  March,  1872)  uud  h'la  octUeaguos  in  dosoB  of  fr»«A 
one-twelilh  to  oncMuxth  of  a  gnun. 

SANGUINAEIA-BLOODEOOT.  U.S. 

Tliia  is  the  rhizome  of  an  indigenous  perennial  herb,  Sanguinaria  Can* 
densiA,     It  ofcuiTi  in  pieces  two  or  three  inches  long,  reddish  brown  at^r- 
D&Uy,  a  bright  ftjmcwiiat  orange  red  internally,  and,  when  fresh,  full  uf  a 
dimilurly-eolored  juice.     It  contains  two  a&%rtcd  alkaloids,  Ptwn'$i  and  Fot- 
ph^roxin^  besides  an  alkaloid,  first  discovered  in  it  by  Dr.  Dana  in  1829,  »*** 
named  by  him  Stint^uinartna^  but  whteh  is  identical  with  the  aIkalQ><i  ^^ 
Chelidonium  majua — Chelertfthrin.     As  the  latter  wajs  not  di^HiOVered    ^7 
Probst  until  1839,  it  is  obvious  that  the  name  sanguinarioa  has  the  prion^J 
and  sliould  be  adopted.     Sanjuinarma  occurs  in  colorless  stars  or  groups  *^^ 
fine  needle  like  crystals,  tasteless  when  dry,  of  a  sharp  burning  taste  w^^* 
moistened  with  alcohol,  very  irritating  to  the  nofial  mucous  membrane,    ***■* 
uniting  with  acids  to  form  brilliant  red,  mostly  soluble,  salts. 

PursioLoaicAL  Action. — In  full  doses  sanguinaria  acta  upon  mar»    ** 
a  harsh  etiietic,  and  in  overdoses,  according  to  Dr.  Tally,  it  produces,  ^*^*^ 
the  vomiting,  burning  at  ihu»  stomach,  faiiitness,  vertigo,  diminishi^d  viiS^i*^*** 
general  iuseni^ibiruy,  otildness,  extreme  reduction  of  the  force  and  fnequt?***^ 
of  the  pulse,  together  with  great  irregularity  of  action  and  often  jKiIpiui^^**' 
of  the  hei\rt,  great  prostration  of  muscular  ptrength,  and  sometimes  a  c^^ 
vulsive  rigidity  of  the  limbs.     Fatal  poisoning  of  several  persons  oocaf^" 
by  it  at  BislleTue  Hospital ;  but  the  only  symptoms  recorded  are  "  rackS  ^^* 
burmng  puin.^,  and  tormenting  ihii'st." 

The  only  physiological  study  of  the  drug  as  yet  made  is   that    of 
Robert  Meade  Smith  (^Amer.  Journ.  Med.  Sci.^  Oct.  lS7tJ).     He  finds, tha^^ 
causes  in  mammals  vomiting,  purging,  profuse  salivation,  followed  by  collaj 
dilated  pupils,  with  nwimetimes  clonic  convulsions,  and  death  from  a^phyxi 
As  the  rcHult  of  numerous  experiments,  he  concludes  that  the  convulsi^ma  ai  ^^ 
spinal»  but  i*s.sociated  with  decrease  reflex  excitability,  which  is  at  first  due  t^ 
an  excitation  of  Setsehenow's  centre,  but  aflerwards  to  a  depresaion  af  tlt^ 
spinal  centres;  and  ihiit  there  is  a  progressive  lowering  of  the  pulse  and  nrtmiaJ 
pressure  after  large  doses,  caused  partly  by  a  direct  action  upon   the   hearff 
partly  by  paresis  of  the  vaso-motor  centres.     Moderate  doses  of  sanguinii' 
rina  Dr.  Smith  finds  to  at  first  irritat^^  the  vaso-motor  centres,  nnd  so  prodm 
a  primary  rise  of  the  arterial  centre.     Muscular  contractility  is  reduced 
it,  mlivation  greatly  increased,  and  the  respiration   pnigro^stvely  rendered 
slower  and  sshallower  by  a  direct  action  upon  the  centii;. 
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Thkrapeutics, — ^As  an  emetic^  sanguinariii  hns  fallen  it»tt>  well-dL^served 

dUuse.    Indeed,  I  have  never  known  of  its  employmtuit  except  ti»  a  tititautant 

ezpeotorant  in  obtttinate  hrmicMtt's.  and  even  then  with  doubtful  advantages, 

AnMixiwTRATlON. — The  cnide  drug  is  very  rarely  used;  the  euietitj  dosp 

the  p>wder  is  from  ten  to  sixty  grains.     Prof.  11^  P.  Thomiu?,  in  experi- 

enta  upon  himself  and  others  with  the  alkaloid,  found  that  in  a  dose  of 

Dm  one-eighth  to  one-twelfkh  of  a  grain  it  acted  aj»  an  expectorant^  without 

Bturbing  the  stomach  ;  one-sixth  or  one-ii>urtli  of  a  grain^  given  every  two 

ee  hours,  generally  nauseated,  the  etnetie  dose  being  half  a  grain  re- 

every  ten  minutes.     One-sixtb  of  a  grain  every  three  hours,  in  th«t 

of  two  or  three  days,  reduced  the  pulse  from  five  to  twenty-five  beats 

minute.     The  expectorant  dose  of  the  tincture  (  Tinchira  <SVi«ywi>i/ir»a, 

-1  to  6.6,  U.  S/)  is  gtt  x%  to  xl;  of  the  vinegar  (Acehtm  Sitntfuinnrim, 

.8*),  fifteen  to  thirty  minims;  of  the  Jiuid  txlract  {Sxfmt'fnm  Sanffttv- 

HrriVr  Fhuifitm,  U.S.),  three  to  five  minima, 

^OMOBPHIKi;  HYDEOOHLOEAS-HYBEOCHLOEATE  OF  AFO- 

MOEPHINE.    ir,S» 

Apomorphine  wns  discovered   by  Dr.  Mattlue«on   and   CV  R.  A.  Wri^^ht 

VfjceetJin^H  Ruy,  Soc,  xvii.  455)^  who  made  it  by  the  iicliuu  of  a  strong 

latton  of  hydrtKjhloric  acid  upon  morphine.    A  probably  better  method  of 

ppanitiufi  In  that  of  E.  L.  Ma} or  [Bfrichtc  Dmf&ch,  Chem,  Gc^ell,.  Berlin, 

B7I ,  iv.  121 J^  in  which  the  imirphift  is  treated  with  a  solution  of  the  chloride 

of  sine  at  1 2i\*^  C     Apomorphia  occurs  aa  a  snow-white  powder,  which  ia 

Etnanent  when  dry,  but  when  moist  soon  beoomea  green.     It«  solution 
CTB  this  change,  which  is  probably  an  oxidation,  in  a  few  minutes  by  heat 
(Matthieson  and  Wright),  and  in  a  few  hours  at  ordinary  temperature',  and 
an  the  course  of  sc»nie  weeks  the  green  tint  deepens  into  a  black.     Bichro- 
piliat4?  of  pot^uisium  turns  it  a  dense  yellow  oi-ange ;  bichromate  of  potassium 
and  concentrated  sulphuric  acid  make  a  dark  red  with  it;  and  with  neutral 
^hloride  of  iron  it  strikes  an  amethyst  color.     It  differs  from  mfuphia  in 
^MiDg  soluble  in  cold  water.     The  officinal  sidt  is  soluble  in  six  purt^  of 
water. 

PHTBiOLoaiCAL  ACTION In  doses  of  from  one  to  five  milligrnoinies  in 

Hhogs  apomor|»hia  causes  at  first  a  ^tage  of  restlessness,  which,  al\er  a  time, 

^■telds  to  an  incTcusing  sluggishness  itnd  uiusculiir  woaknens  that  may  end 

Hp  real  or  apparent  death.     In  some  instances  there  are  violent  convulsions, 

both  clonic  and  ttmic  in  character.*     Sometimes  aRer  both  respiration  and 

cardiac  action  have  apparently  ceased*  recovery  occurs. 

When  small  doses  (1  to  2  milligrms.)  of  the  alkaloid  are  given  to  dogs. 


•  Con»u1t  E.  nttmapk,  Arth.  Erppr,  PnfhuL  ttnd  Pftttrm.^  U.  291 ;  3f«x  QuehU  rrf*er  d^r 
%^9{tit*  Wtrk,  i/<«  Apf>mnrjihin§,  Iii(iU|yf.  D}»«.«  Italle,  1^72;  T,  B.  V*  Bour|;t(ii%  Det  Ap^&- 
prpkhttff  Vnn\  IS72;  E.  Rdohert,  PkUa,  Med,  Timetf  x.  110;  G.  Vuletitin,  Arch,  Ktper, 
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vomiting,  without  any  other  decided  symptoms,  is  indaoed ;  after  slightly 
larger  amounts,  the  vomiting  is  severe,  and  accompanied  by  free  salivation 
and  muscular  tremblings.     After  very  large  doses,  vomiting  does  not  occur, 
but  a  condition  of  intense  restlessness  is  soon  developed,  the  animal  often 
jumping  in  the  air,  running  about  the  room,  howling  and  champing  coo 
stantly.    The  slightest  noise  or  alarm  throws  him  into  violent  excitement  and 
terror ;  with  pupils  dilated,  ears  drawn  stiffly  back,  he  endeavors  to  get  out  of 
the  apartment,  and  even  to  climb  the  wall.     After  still  larger  amounts  (4  or 
5  gr.),  to  this  excitement  is  soon  added  failing  muscular  strength,  and  the 
hind  legs  are  dragged  behind  the  animal  in  his  movements.     The  respiratioD 
is  exceedingly  hurried,  and  convulsions  are  suddenly  developed.     The  paresis 
and  convulsions  increase,  so  that  the  animal  lies  upon  his  back,  kicking 
wildly  into  the  air,  and  finally  he  dies  asphyxiated.     Rabbits  cannot  vomit, 
but  the  general  symptoms  produced  by  the  alkaloid  in  them  and  in  cats  ire 
exactly  parallel  with  those  just  described  as  occurring  in  the  dog.    Yer) 
small  doses  (10  milligrms.,  Harnack)  suffice  to  kill  the  rabbit.    On  chickens 
and  pigeons,  according  to  C.  David  (Gaz,  Mid.,  1874,  p.  465),  it  acts  very 
much  as  it  does  upon  dogs ;  the  stage  of  excitement  is  very  marked.    After 
death  no  distinctive  lesions  are  to  be  found,  unless,  as  Quehl  (loc.  cit.,  p.  19) 
believes,  there  is  habitually  an  excessive  hypersemia  of  the  pons  varolii. 

To  the  therapeutist  the  chief  interest  in  apomorphia  is  in  connection  with 
its  power  of  producing  vomiting;  but  before  taking  this  up  I  shall  endeavor 
to  portray  what  is  known  in  regard  to  the  physiological  actions  of  the  drag. 

NeiDous  System. — The  action  of  apomorphia  upon  the  cerebrum  seems 
to  be  that  of  a  primary  stimulant  delirifacient,  and  final  paralyzant.     The 
cause  of  the  convulsions  at  present  cannot  be  considered  as  made  out.*  Ac- 
cording to  Rcichert's  experiments  both  the  sensory  and  motor  nerves  are 
first  stimulated  and  afterwards  paralyzed.     In  opposition  to  the  experiments 
of  Quehl,  Harnack  found  that  the  muscles  in  the  frog  around  the  place  of 
injection  soon  lost  their  irritability,  evidently  from  the  poison  reaching  them 
in  a  concentrated  form  by  imbibition.     He  also  separated  one  hind  leg  of  a 
frog  from  the  rest  of  the  body,  leaving  only  the  nerve  intact,  and  then  poi- 
soned with  apomorphia.     After  voluntary  motion  had  ceased,  the  muscles  of 
the  intact  leg  were  far  less  excitable  than  were  those  of  the  leg  to  which 
access  of  the  poison  had  been  prevented.     These  experiments  have  been 
confirmed  by  Reichert,  and  there  can  be  no  doubt  that  apomorphia  is  a 
muscle-poison. 

Circulation. — The  reports  upon  the  action  of  this  drug  upon  the  circula- 
tion are  somewhat  discordant.  Seibert  (^London  Med.  Record,  i.  44),  Max 
Quehl,  and  Bourgeois  affirm  that  the  blood-pressure  is  not  affected  even  by 

*  The  only  one  who  has  carefully  studied  them  is  Reiohert,  and  hix  published  account 
is  self-contradictory.  He  reasons  that  the  convulsions  are  chiefly  spinal,  and  yet  says 
(p.  Ill)  that  in  mamniuls,  after  section  of  the  spinal  cord,  except  ^*in  very  exceptional 
cases,"  they  are  confined  to  »he  nnterior  part  of  the  body. 
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toxic  doses.     Haruack,  however,  founds  afler  large  doses  in  do^,  a  diBtiDtl 

fiill   of  arteriiU  pressure,  and  also  that  aponiorphia  is  a  direct  pnraljzimt  of 

^Ktlie  cut-out  frog's  heart.     The  lutt<?r  fact  has  been  confirraed  bj  Keichcrt, 

^Jwh«j  has  also  shown  that  the  mainumliun  heart  is  Bimilurlj  affected  by  tht» 

drao^;  and  that  finally  thi^  cardiac  action  causes  a  fall  of  the  arterial  pressure. 

Preceding  the  fall  there  was  in  Dr,  Ikicherl's  experiments  a  distinct  rbe  of 

arteriiil  prepare,  which  wm  prevented  hy  previous  section  of  the  cord,  and 

Waa  tlitfrcfore  j^robably  due  to  slimuhilion  of  the  vaso-tnotor  centres.     Thern- 

Ljj&a tic  doses  of  the  dru<^  huve  no  distinct  action  upon  the  force  of  llic  circu- 

^^Vion.     Tlie  pulse-rate  is  marfcedly  increased  by  small  and  large  doses  of 

^^Botuorphiii,  the  maxiujuui  usually  bein<x  reached  about,  the  time  vomiting 

^■lUii-ly  established ;  Kubaecjueiitly,  in  poisoning,  the  pulse  falls  below  noriual 

-tteic^Hert  believes  the  rise  to  be  due  to  stimulation  of  the  accelerators,  and 

the    FeiH  to  ihe  influence  upon  ihe  heart-muscle. 

^fi^tapifoiifm. — Usually  the  respiration- rate  is  increased  by  decided  or  toxic 

J  although  the  amount  of  increase  varies  greatly^  it  is  often  very  large. 

*^a.irtmack  says  that  after  toxic  doses  the  rate  rises  very  much  before  the 

<*<50ii  ^Treijt^^  of  convulsions,  but  Reiehert  has  not  been  able  to  observe  this. 

'*^*^**i  n«;  the  convulsive  period  the  respirations  become  irregular  and  unequal^ 

ttncl      tbey  finally  grow  more  and  more  shallow  and  infrequent^  until  death 

^*^®*Alts  from  a  paralysis  of  the  respiratory  centres*      Both  Harnack  imd 

^®**^hcrt  have  nested  that  in  the  rabbit  previous  section  of  the  par  vagum 

**^'^  not  prevent,  but  rather  increases  this  aeccleration^  so  that  it  would  seem 

7^***-^   apottiorpliia  stiuiulatcs  the  respiratory  centres  }  but  Reiehert  affirms  that 

^^  ^  Vie  cat  and  do*;  no  increase  of  the  respiration-rate  occurs  under  the  action 

"^lie  dru*^  if  the  pneumoi^trics  have  been  cut. 

-^fm/>*Ta7?/ir. — The  action  of  apomorpbiri  upon  the  temperature  appears 

»:>^  very  trifling;  iind  int'onst^ut.     According  to  Ziolkowski  (Apomitrphm^ 

^Hg.  Diss.,  Gricfswalil,  1872),  the  bodily  heat  usually  falls  after  large  doses 

^^^'*J|  0.1**  to  0.5*^  C     Moerz  noticed  in  one  man  that  the  temperature  rose 

,  ^^ing  the  vomiting  two-tenths  of  a  degree;  whilst  Bourgeois  affirms  that 

^      man  the  drug  has  no  influence  over  the  temperature,  and  Reiehert  has 

^^^n  in  animals  a  rise  follow  the  hypt)dermic,  but  not  the  intravenous  injec- 

^^^n  of  the  alkaloid. 

JSmesin. — Dr.  Gee  {St^  BaTthoiomew^s  IFottp.  J^ep.^  vol  t.  p.  215)  was 
**<!  tirst  to  announce  that  apomorjjhia  is  a  certain  and  prompt  emetic,  pro- 
ducing but  little  nausea,  and  having  the  great  advantage  of  acting  in  very 
^Uiali  dose,  a  tenth  of  u  grain  being  sufficient,  when  injected  under  the  skin, 
^o  cause  vomiting  in  ten  minutes.     His  statements  have  been  confirmed  by 

Iy^ry  nmny  observers,  excepting  that  the  dose  employed  by  Gee  is  usually 
lciu£(idercd  too  large.  Thus,  Br.  Pierce  (British  Metrical  Jounml^  1870,  p. 
BT 4  )  emplu3's  one-fifteenth  of  a  grain,  and  M.  Bertrand  (Gnz.  Mid.,  1874) 
fcaa  voniitcd  with  Ji6  grain.  The  time  rec|uired  for  action  depends  largely 
U^K>ti  the  amount  of  the  drug  exhibited.     After  very  small  doaes  twenty 
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minutes  may  elapse,  and  in  Bourgeois's  experiments  0.45  giain  produced 
violent  vomiting  in  less  than  two  minutes.  After  these  large  doses  the 
emcsis  usually  recurs  once  or  twice  at  intervals  of  a  quarter  to  half  an 
hour.*  The  vomiting  seems  to  be  of  centric  origin,  as  Reichert  has  suc- 
ceeded in  producing  it  when  the  thoracic  aorta  was  tied  so  as  to  prevent 
any  of  the  poison  reaching  the  stomach. 

A  knowledge  of  the  effects  of  narcotics  upon  the  action  of  apomorphia  is, 
of  course,  of  great  practical  importance.  There  is  as  yet  very  little  clinical 
evidence.  A  case  of  poisoning  with  bitter  almonds  has  indeed  been  reported 
(Schmidt's  Jahrhucher,  Bd.  civ.  p.  272),  in  which  the  injection  of  0.013 
grain  of  the  alkaloid  was  followed  by  prompt  emesis ;  but  it  is  evident  that 
no  inference  in  regard  to  narcotic  poisoning  could  be  drawn  from  this.  It  is 
inconceivable  that  there  should  be  any  differences  in  the  relation  between 
apomorphia  and  narcotism  in  man  and  in  animals,  and  the  subject  lias  been 
investigated,  with  mostly  similar  but  insufficient  results,  upon  animals  by 
several  observers. I  In  dogs  chloral  retards,  or,  if  in  sufficient  dose,  prevents, 
the  emesis  of  apomorphia ;  during  chloroform-sleep  the  alkaloid  is  affirmed 
by  David  and  Dujardin-Beaumetz  to  be  powerless;  but  MM.  Coyne  and 
Budin  state  that  it  will  produce  emesis  even  during  profound  anaesthesia  if 
the  dose  be  large  enough ;  David  found  that  in  a  dog  three  centigrammes 
of  morphia  prevented  the  occurrence  of  the  vomiting.  It  is  plain  that  these 
experiments  prove  no  more  than  that  narcotics  influence  the  action  of  apo- 
morphia as  they  do  that  of  every  other  emetic ;  and  the  probabilities  seem 
to  be  that  the  alkaloid  produces  vomiting  more  surely  than  do  our  ordinarily 
used  drugs.  The  emesis  is  probably  the  result  of  a  stimulant  action  exerted 
upon  the  nerve-centres ;  and  the  fact  that  after  toxic  doses  vomiting  does 
not  occur  indicates  that  in  such  amounts  the  drug  paralyzes  these  centres. 

Load  Action. — Apomorphia  is  not  an  irritant,  so  that  the  hypodermic 
use  of  even  concentrated  solutions  of  it  elicits  in  the  lower  animals  no 
evidences  of  pain.  In  man  the  injections  have  sometimes  caused  intense 
pain,  probably  because  they  had  been  originally  improperly  prepared  or  had 
undergone  chemical  change. 

Therapeutics. — There  is  now  sufficient  evidence  to  show  that  apomor- 
phia is  a  safe  and  reliable  emetic,  possessed  of  advantages  which  have  already 
been  sufficiently  dwelt  upon.  It  may  be  used  whenever  it  is  desired  simply 
to  empty  the  stomach.  In  narcotic  poisonv\g  there  is  no  reason  why  it 
should  not  be  given  hypodermically  whilst  sulphate  of  zinc  or  some  mechan- 
ical emetic  is  exhibited  by  the  mouth.  As  an  expectorant^  apomorj)hia  is 
employed  with  asserted  great  advantaire  in  the  suffocative  catarrh  of  infants, 

♦  For  the  doses  required  to  vomit  various  nnimnls,  see  Gax.  M4d.f  1874,  p.  466. 

t  !•:.  llarnnck  {Inc.  rtf.);  0.  C.  Divvid  {Gm.  Mid.y  1874,  p.  465);  Dujardin-Bcanmets 
(//«//.  ThSrnp.,  Oct.  1874). 

t  Pr.  Juriwz  {Cantralh. /.  d.  Med.  ir.M.,  1874,  499);  Dr.  M.  Wertner  {Witn.  Med, 
Prwe,  1876,  269);  Dr.  Curl  Beck  {Druti>.  Med,  Wochen.,  1881,  156). 
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when  an  emetic  ia  required  to  get  rid  of  tlie  bronchial  ejiactatioD.  Undei 
I  ikcse  circutnstntices  it  ti»  «aid  not  only  to  uot  eEBeicntly  as  an  emetic^  but 
also  in  rendering  tbe  mueuB  more  copious  m\d  fluid.  It  is  claimed  tliut  In 
the  iittrly  stage  of  uctde  bronchifm  it  nipi(ilj  CHUiseJs  tH>piouSj  louse  secrt'tiun, 
And  tbiit  in  chronic  hronchitU  it  is  very  useful  when  expectoration  is  soanty. 

Administration. — As  an  emetic,  apomorpbia  bas  usually  been  ndrainis- 
tered  byjiodcrmically,  in  doses  of  one-tenth  of  a  gniin,  repeated  every  ten 
ninutos  until  some  effect  *w  induced ;  but  it  may  be  exlubited  by  tbe  stomach 
in  double  tbo  umount.  In  case©  of  severe  poisonings  wlu^re  time  is  of  great 
moment,  it  miiy  be  well  to  give  as  much  as  one^fourth  of  a  grain  at  a  single 
injection.  In  feeble  persons,  howevor,  caution  must  always  be  exercised  in 
using  it,  as  oue-ift^entb  of  a  grain  has  caused  death  in  seven  minutes  in  an 
adult,  fifty-four  years  old,  suffering  from  clironic  bronebitls  witb  marked 
emphysema  {M^d.  liec.^  1877,  6G4).  Wertoer  gives  the  expectorant  dose 
as  0.07  to  0.15  for  children,  or  double  the  amount  for  the  adult,  repeated 
every  two  honrs  by  the  mouth.  Care  must  be  exercised  in  ita  use  in  children, 
In  Vulpians  clinic  tbe  dose  is  from  0.07  to  0,09  grain,  Br.  Loeb  (Schmidt^i 
JahrL,  Bd.  civ.  p,  272)  gave  bypodermically  0.03  grain  to  an  iiifaot  thirteen 
months  old  suffering  from  capillary  bronchitis;  the  free  vomiting  which  was 
induced  left  the  infant  much  exhausted.  In  a  very  few  cases  apouiorpbta  has 
failed  to  vomit,  and  even  caused  startling  symptoms :  so  that  care  should  be 
exercised  not  to  pusih  tbe  remedy  too  far,  M,  Carvtlle  aiBrms  that  three- 
tenthijof  a  grain  has  cau.sed  a  syncopal  condition  in  an  adult,  and  M.  Provost 
details  a  case  { Lfrnthm  Mtdlcal  Record,  1875,  p.  183)  in  which  syncope  and 
I  thre;itening  c*)llapHe  were  apparently  induced  by  a  very  small  dose.  In  chil- 
dren esipetially  must  care  be  exercised,  since,  according  to  Hamack,  the  drug 
is  verj'  liable  to  produce  collapse.  The  ordinary  s4)lution9  of  apomorphi* 
undergo  a  rapid  change,  becoming  green  \  and  Dr,  Loeb  has  reported  a  case 
in  which  very  alarming  syjiiptoma  followed  the  use  of  such  a  solution, 
M.  Constantino  Paul  states  that  if  glycerine  be  used  as  the  sole  menstruum 
the  solution  will  keep  three  or  four  days.  M.  Carville  (  Gaz.  Hcbdom.^  1874, 
p,  408)  affirms  that  glucose  acti*  well  as  a  preservative,  and  it  is  claimed  that 
a  few  drops  of  muriatic  acid  will  suffice  for  tbe  same  purpose. 

'  A  very  useful  stimulating  emetic  is  mmtard  flour ^  very  prompt  and  eveu 
violent  in  its  action.  It  acts  as  a  mechanical  emetic,  and  is  to  be  used  when 
it  is  desired  gimply  to  evacuate  the  stomach  rapidly,  and  especially  wheo 
there  is  torpc^r  of  the  vlscus.  As  it  is  generally  to  be  had  at  once,  it  is 
esipecially  useful  in  aueh  emergencies  as  narcotic  pmsouing.  It  has  also 
been  commended  in  nervous  colitque^  such  as  is  seen  in  malaHai  peruimout 
chill.  The  diwe  is  a  h eaf H*d  dcsi<ert4*poonfnl  in  half  a  pint  of  water,  repeated, 
if  ncfcKsary*  in  ten  uiiiiut4*s.  As  mustard  is  irritant  to  I  he  f^tomaeh,  if  it 
ikil  to  act  it  should  not  be  repeated  more  than  tluoc  or  ibur  Limes,  cveu  in 
iiaa*utic  poisoning.  » 
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SquiU  (^Scilla)  is  sometimes  used  as  a  harsh,  stimulatiDg  mechaiK  m^^ 
emetic. 

MINERAL  EMETICS. 

The  miDeral  emetics  in  ordinary  use  are  tartar  emetic,  sulphate  of  awK^s 
and  sulphate  of  copper.  As  they  are  all  considered  elsewhere,  it  is  owitly 
necessary  here  to  say  a  few  words  in  regard  to  their  use  as  emetics. 

Tartar  emetic  is  the  most  depressing  of  all  the  suhstances  here  spoken  of* 
as  emetics.     It  is  rather  slow  in  its  action,  but  the  vomiting  which  it  caiLS^s 
is  preceded  and  accompanied  by  intense  nausea,  and  is  exceedingly  violent 
and  persistent.     For  these  reasons,  tartar  emetic  is  rarely  used  simply   ^<o 
unload  the  stomach,  except  in  the  absence  of  more  eligible  substances.      Xt^ 
use  in  inflammatory  diseases  is  discussed  ebewhere.     It  is  usually  belief' ^^ 
to  be  a  centric  emetic  acting  by  absorption. 

Sulphate  of  zinc  is  an  excellent  and  prompt  mechanical  emetic,  prodacmv^g 
little  or  no  irritation,  and  is  to  be  preferred  above  all  others  when  an  enn^'^^^ 
of  such  nature  is  needed.  In  narcotic  poisoning  it  should  be  given  in  ooi>^^' 
bination  with  ipecacuanha,  and  perhaps  be  preceded  by  mustard  whilst  ^^ 
is  being  obtained  from  the  apothecary.  Thirty  grains  of  it  with  fifty  ^^^ 
ipecacuanha  may  be  given  as  the  first  dose,  and  a  mixture  of  fifteen  gr^J^*** 
of  the  former  to  thirty  grains  of  the  latter  be  administered  every  fil^<2^^^ 
minutes  until  the  desired  effect  is  produced  or  one  hundred  grains  of*  t-i*® 
zinc  are  taken.  Beyond  the  latter  amount  it  would  be  hardly  safe  to  ^^' 
for  fear  of  causing  gastro-enteritis. 

Sulphate  of  copper  resembles  the  corresponding  zinc  salt  as  an  emetic,     ^^ 
is  more  severe  and  irritating,  and  more  capable  of  causing  gastro-ente^*'^*^ 
The  full  dose  in  narcotic  poisoning  is  from  five  to  ten  grains,  which  sh^-^^*^ 
not  be  repeated  more  than  once. 

Powdered  alum  is  a  mechanical  emetic,  which  has  been  especially 
mended  in  membranous  croup^  on  account  of  its  being  believed  to  act 
ficially  upon  the  diseased  surfaces  in  its  passage  up  and  down  the  throat, 
heaped  teaspoon  ful  of  it  may  be  given  in  molasses  or  syrup.    In  my  ex] 
encc  alum  has  proved  an  unreliable  emetic. 
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1%R0ATIV«S»  or  cathortic8,  arc  tho»a  drugs  wbicli  are  employed  in  mcdi- 
eine  to  act  upon  the  intestinal  tract  bo  as  to  produce  purgation^  or  c;itltarsia. 
The  question  has  recently  been  a  good  deal  discussed  as  to  whether  purgation 
is  produced  by  an  increase  of  the  watery  secretions  or  of  the  peristaitio 
movements  of  the  intestines. 

M.  Tliiry  (Sttzun(/sl^erichte  der  k.  k,  Acad,  d,  Wmemch.^  Bd,  I)  experi- 
mented upon  this  subject  by  drawing  out  a  knuckle  of  intestine  thn^ugh  a 
wound  in  the  Huca  alba,  cutting  it  I'rce  from  the  remainder  of  the  gut  with- 
out  injuring  its  nerves  or  blood-vessels,  sewing  together  the  diaid  and  proxi- 
mal ends  of  the  main  portions  of  the  inttstinea  m  as  to  re-form  a  Cf>iitinuotia 
tube^  and  then,  after  eloaing  up  one  end  of  the  knuckle,  forcing  the  other 
int«  the  wound  so  as  to  make  an  intestinal  cul  de  mc  which  could  be  studied 
through  a  fistulous  opening,  -  In  dogs  which  had  recovered  after  this  opera 
tion,  Thiry  found  that  large  doses  of  the  sulphate  of  magnesium,  of  senna,  or 
of  croton  oil  failed  alike  to  increase  the  sc^crction  of  the  sepiUTited  piece  of 
intestine,  although  they  induced  violent  purging ;  further,  neither  concen- 
tmtM  solutions  of  Epaom  salt,  nor  infusion  of  senna,  even  though  kept  in 
the  ctd  de  mc  fur  some  time,  were  able  to  increase  its  secretion  by  ex  osmose. 
More  recently,  Dr.  S.  Radziejewski  has  made  an  elaborate  invent  igation  of 
the  subject  {Reichert'$  Archw/iir  Anaf.f  1870,  p.  37).  As  the  rcmilt  of  a 
number  of  very  careful  analyses,  he  asserts  that  there  is  notbiug  to  be  found 
ID  the  stools  produced  by  the  sulphate  of  magtaesium,  by  ealomcK  castor  oil, 
crotou  oil,  senna,  or  gamboge,  to  indicate  that  they  are  anything  beiJides  the 
ordinary  contents  of  the  upper  and  lower  bowels.  Dr.  RadKiejewski  confirms 
the  fact  observed  by  C.  Schmidt,  that  the  stools  of  purgatives  contain  a  great 
deal  of  soda,  but  denies  that  this  proves  at  all  that  they  are  tmnsudations, 
asserting  that  the  alkaline  salta  are  derived  simply  from  the  jnincreatie 
fluid,  Dr,  RadEtejewski  also  corroborates  the  eonfirniation  by  Asp  (Ludun^^jt 
Arieiien^  1868)  of  the  discovery  of  Morean,*  that  division  of  the  intestinal 
serves  is  followed  by  free  serous  exudation  into  the  gut,  but  denies  that  pur- 
gatives act  by  paralyzing  the  vaso*motor  nervt  j,  because  croton  oil  injected 
into  a  loop  of  intestine  which  had  been  separated  by  two  ligatures  from  the 
remainder  of  the  gut  caused  both  vomiting  and  purging.    As  no  cmuliifying 


*  CotMpttt'Befidu*,  L  IxTi.,  l$$B}  alio  Aap,  Ludwi*f*$  Arheiten,  18(t3. 
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ftubstoiicc  was  codttiined  ia  the  intestinei  he  declares  thiit  no  abaor 
coultl  liiive  occurred,  aud  that  coDsequeutlj  the  general  IntcstiuaJ  dlstUTb 
wiis  fiituply  due  to  increased  peristaltic  action,  ciiused  by  the  interDul  loCMq 
irritation  of  the  oil  propagated  alotig  the  Intestines.  The  experiuietiti 
Tliirj  have  also  been  repeated  by  Kadziejewski  with  croton  oil  and  with  \ 
plmte  oF  magnesium,  aa  well  as  by  Sohiff  {Ntwve  EkJureJtc  ml  Potcre  lUg^ 
raite^  II.  Mor^jgni,  18C7)  with  aloes,  jabp^  iind  sulphate  oF  ik>dtuui.  In  idl 
eases  ihc  results  were  the  same  aa  those  already  noted  as  obtained  by  " 
Carryin*^  his  invustigatiuns  still  farther,  Radziejewski,  by  rorming  lut 
fistulas  at  iiueh  positions  as  would  enable  him  tQ  study  the  rat<»  of  ] 
tlie  intestinal  contents,  found  that  atW  a  dog  is  led  upon  flesh  the  : 
intestine  eniptieja  the  partially-dige«ted  food  into  the  colon  so  rapidly  \ 
Buch  qauutity  as  to  constitute,  so  to  sp)eak,  a  normal  diarrhcea,  and  ibat 
long  delay  in  the  exit  and  the  hardening  of  the  faeces  occur  in  the  large  i^ 
testiue.  The  li^juid  which  passed  into  tlie  ascending  colon  agreed  lu  \ 
characteri.sties  witli  the  stools  of  purgation.  Dr.  lladziejewsLi  also 
to  have  established  by  direct  experimcnlation  that  the  peristaltic  movemd 
of  the  small  inttisttne  were  affected  very  decidedly  by  drasties^  and  {o  aome ' 
degree  by  Epsom  salt,  aud  that  in  all  cases  the  large  intestine  was  6tiU  : 
intensely  acted  upon.  Although  these  experiments  are  very  interesti 
cannot  be  allowed  that  they  prove  what  is  claimed  for  them,  namely,  i 
purgatives  cause  no  increase  of  intestinal  secretion,  but  only  of  peristaltio 
action.  So  much  violence  to  natural  conditions  is  done  in  the  experiments 
^er  the  method  of  Thiry  that  they  seem  worthy  of  very  little  weight.  The 
Bssumpdon  of  lladziejewski,  that  eroton  oil  confined  in  a  loop  of  int42!Stine  is 
not  ahsorbedi  ia  a  pure  assumption,  and  his  experiment  does  not  warrant  tha 
con  elusions  drawn  from  iL 

The  other  facts  brought  forward  seem  to  prove  only  that  increased  peo- 
stalsis,  especially  of  the  large  bowel,  plays  a  more  important  r6ie  in  the 
induction  of  diarrhma  than  bos  been  a&sigued  to  it 

Leaving  out  of  sight  for  the  moment  all  clinical  evidence)  the  &ct 
previous  seetion  of  the  par  vagum  prevents   the  action  of  purgatives' 
opposed  to  the  German  theory,  since  it  La  almost  oertain  that  the  divu 
of  the  nerves  of  the  neck  does  not  arrest  peristaltio  mov<?mcuts.     Fur 
Annand  Moreau  (ArcUveg  Gin.^  6e  scr.,  t.  xvi.  p.  234j  has  found  th^ 
solution  oi"  Epsom  milt  placed  in  a  knuckle  of  intestine  isolated  by  me 
of  two  ligatures  do60  oau&e  a  serous  exudation  into  it,  aud  in  repeating 
Thiry's  experiments  {Gaz.  M^d.^  1871)  he  has  obtained  opposite  re 
Uis  experiments  indic4ite  three  possible  sourer  of  &llacy  in  the  work  of  1 
previous  investigators :  first,  if  the  Epsom  salt  be  not  kept  in  the  int 
for  a  sufficient  length  of  time  (some  hours),  no  transudation  occurs; 
in  some  cases  the  inner  end  of  the  isolated  piece  of  intestine  fails  to  s 
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ft  I  t  lint  the  opciimg  is  not  obliterated,  iiud  tliii  mutters  injected  into  ibu  ar- 

ri.-t-^'i    til  iU.  mic  r04illy  paaa  iuto  tlie  perituueal  cavity  ;  third,  atrv»phy  of  the 

oiue^jus  mfmbrarie  iiud  glandular  nppanitu^  of  the  cut  de  sac  otWu  follows 

almost  ttt  ouce  upon  the  operatiuUj  mid  ui*  course  uecessitates  a  negati\*e  result 

in    the  &ah^i{ueijt  cjcperimeiits.     Rcc^nUyj  Dr*  Lauder  Brunton,  iu  a  com- 

njuiiUisttiun  to  the  Medictd  Society  of  Ijondon,  has  stated  thiit  he  had  repeated 

Morieau  8  experiment,  and  fuaud  that  sulphate  of  ina^ne»ium  injected  into  the 

Uit€2»Uue  of  a  cat  caiufed  alKJut  two- thirds  of  a  dnichin  of  fluid  to  be  soci'eied 

^  luur  himrs  by  each  inch  of  the  bowel  n|>erat4,'d  on,  allhouj^h  the  proportion 

of  sulphate  wm  oidj  one  grain  to  an  inch  {Mtui.  Prrm  and  Circular^  Dec. 

3l,  1873)*    In  further  experiments  by  Dr.  Bruntun,  gamboge,  eluteriuni,  and 

croton  oil  gave  results  similar  to  tht)He  of  the  Epsom  salt  (Pnictitiitnrr,  >Iay, 

-'STS  J.     M.  Vulpian  haM  n'peatcd  the  expermiLMjUs  uf  Mt>rcau,  and  ft>tind  that. 

b^tli  sulphiite  of  magnesium  and  jalap  provoke  a  "  true  intestinal  catarrh  ;" 

^*ie  veigotable  cathartic  at  the  same  time  iuereastng  the  perlstahic  action ,  but 

^^    flbJiDe  having  no  such  effect  ( (rc«.  Mid.,  1873,  p.  3tJ0).     M,  Legroa 

(/^/c/.j^and  al>o  M.  Van  Branm  lliMickp/est  (PfUiijers  Archh\  187-,  2IjI>)» 

»«%*o   experimentally  determintd  \\vai  salincsk  i\K^  not  inereaae  tlte  aciiviiy  of 

til 4*   ^«*ristaltic  movemcnta.* 

™4i^e  experimental  evidenetj  bearurg  upon  the  quejjtiun  under  discu^sslon  is, 

taa^j-  ^  \  Ji^ijow,  all  included  in  the  above  summary  :  it  is  very  far  from  dem- 

risai  ii^iiug  that  increased  peristabi^,  and  not  increased  secretion,  is  the  caua« 

^■xcj  watery  stools  produced  by  purgatives.     The  evidence,  both  experi- 

'™^*^  ^^  and  cllnital,  is  indeed  overwhelojin^ly  in  favor  of  increased  secretion. 

_  **^     Sl^X^  proven  by  clinical  observations  and  by  exp4iriment — -that  purga- 

^^     bcrease  greatly  the  secretion  in  an  iscjLtod  knuckle  of  intciitine^  that 

^^^^^^^XiB  purgatives  act  when  tjiken  into  the  blood,  and  that  in  these  caaei 

*^^-*^*^miation  by  the  bowebi  occurs  ;  that  at  least  some  purgatives  (Headland, 

*^^^<^w  of  Mrilicines^  London,  1807,  p.  -4-43),  when  given  by  the  mouthy  are 

"bed,  disappearing  from  the  alimentary  canal  and  reappearing  when  pur- 


*^**4l^ 


**:>  u  occurs ;  that  the  stools  induced  by  overdoses  of  various  druistica,  aa 

ariam,  are  so  enormous  03  to  cause  the  profound  est  depression,  and  even 

^^  *  ^fcsfaic  collapse,  in  a  very  few  hours ;  that  the  discharge  of  hydragt>gaet» 

-  .j^  *^  ^-aiins  a  very  large  percentage  of  sodji,  the  alkali  of  the   serum  ;  that 

belief  obtained  in  portal  congestion  by  the  depletion  of  salines  is  very 

*^*"lied — ^are,  when  viewed  together,  to  my  mind,  incompatible  with  any 

^^^^^T  belief  than  that  purgatives  cause  increased  accretion,  as  well  as,  in 

*^  J  cases,  increased  peristalaia,  in  the  alimentary  canal. 

-^^be  question  of  the  action  of  drugs  upon  the  flow  of  bile  is  a  very  im- 


-%^  *!TUc  ftctiun  of  galino  catbnrtici  b&i  Wen  esifaiiustivoljr  and  uio»t  ublj  invei-tigiitedl  hf 

,  ^       ^        Miutbetff  liny,  who  iippareiitty  has  iiucieecdcd  in  elucidflting  the  tvbulo  iiuliJecL     Un- 


^  fc^ontttly,  tbe  renearcb  ie  not  yet  entirely  publtRbiKl,  iind  until  we  hare  tbe  wLtile  text  it 
^*^  Boi  tevm  wurib  wbile  to  diauafd  it. 
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portant  one,  the  evidence  concerning  which  is  best  considered  under  twr* 
headings :  first,  the  experimental ;  second,  the  clinical. 

The  experiments  upon  this  subject  which  have  attracted  most  attention 
are  those  of  Dr.  Scott<,  and  of  the  Edinburgh  committee,  of  which  Prof. 
Bennett  was  cliaimian  and  Drs.  Rutherford  and  Gkmgce  the  workers.  The 
method  employed  both  by  Dr.  Scott  and  by  the  Edinburgh  committee  was 
to  make  biliary  fistulse  in  dogs  in  the  usual  physiological  method,  and,  after 
recovery  from  the  operation  had  taken  place  and  the  bile  regularly  escaped 
by  the  external  orifice,  to  administer  the  drugs,  especially  calomel  and  podo- 
phyllin,  and  study  the  effects  upon  the  excretion  of  bile.  Of  the  accuraiy  of 
their  experiments  I  do  not  think  there  can  be  any  reasonable  doubt.  I  be- 
lieve they  prove  that  in  dogs  with  biliary  fistulse  mercury  has  no  efifect  upon 
the  flow  of  bile  unless  given  in  such  quantities  as  to  deteriorate  the  general 
health,  when  it  diminishes  the  biliary  secretion.  The  result  docs  not,  how- 
ever, warrant  the  further  conclusion  that  mercury  does  not  increase  the  flow 
of  bile  in  healthy  dogs.  The  animals  were  in  such  an  unnatural  condition 
that,  in  spite  of  the  daily  ingestion  of  much  more  than  the  normal  amount  of 
food,  they  progressively  emaciated,  and  finally  died  apparently  of  inanition : 
moreover,  the  innervation,  and  very  possibly  the  blood-supply  also,  of  the 
liver  was  very  much  interfered  with.  Under  these  circumstances  it  is  clearly 
conceivable  that  the  mercurial  or  other  purgative  might  in  the  uninjured  dog 
affect  the  biliary  secretion,  and  yet  fail  to  do  so  in  the  experiment,  hindered 
by  some  obscure  yet  efficient  cause.  Very  recently.  Dr.  A.  Rjhrig  has  ex- 
perimented {Strieker  8  Medicin.  JahrbiicJier,  1873)  in  a  method  which  simu- 
lates more  closely  the  natural  conditions ;  although  even  the  results  thus 
obtained  do  not  seem  to  me  conclusive.  In  curarized  dogs  in  which  life 
was  maintained  by  artificial  respiration,  he  placed  a  glass  tube  in  the  gall- 
duct  so  that  the  bile  could  escape  only  through  it.  Under  these  circum- 
stances, of  course,  after  a  time  secretion  ceased ;  and  Dr.  Rohrig  experimented 
not  only  on  the  effect  of  remedies  upon  the  secretion  whilst  naturally  going 
on,  but  also  upon  their  power  of  re-establishing  it.  He  found  that  large  dosek 
of  croton  oil  (eighteen  drops)  thrown  into  the  duodenum  caused  an  immediate 
very  great  increase,  or  a  re-establishment,  of  the  secretion.  After  the  oil,  the 
vegetable  cathartics  were  most  active,  decreasing  in  power  in  the  following 
order :  colocynth,  jalap  and  aloes,  rhubarb  and  senna.  Castor  oil  had  very 
lictle  influence,  as  had  also  the  bitter  salts.  Calomel,  even  in  large  doses  (twenty 
grains),  very  rarely  re-established  the  secretion,  but  its  power  of  increasing 
and  maintaining  it  beyond  the  natural  time  for  cessation  was  very  marked. 

Prof.  W.  Rutherford,  in  a  most  extended  and  lalx  rious  research,  used 
the  method  of  Ruhrig  with  some  improvements  (  Trans.  Roy,  Soc,  Edinb., 
xxix.)-  The  drug,  mixed  with  bile  to  facilitate  absorption,  was  injected 
directly  into  the  duodenum  by  means  of  a  hypodermic  syringe.  The  rcsulte 
obtained  may  be  briefly  summarized  as  followH  • 


CATHARTtaS. 


459 


Chiton   OU  in  enormous  doses  Dcither  purged  nor  affected  the  biliary 

lotion. 

^**MlophtfIUn  very  ^^reutly  mcireiiscd  biliary  secretioOj  especially  when  in 
bck:?^  &mall  doses  thut  it  did  not  pur*re  severely. 

^k>t!9  very  greatly  increafled  biliary  secretion,  the  dosea  used  not  purging 

-^hnhurh^  Colchtcum^  Iridin,  Colact^nih^  Jahip^  Sulphate  of  Sodtum^ 
f^^M^ntpluite  of  SoiUam,  Roche  fie  Saltj  very  greatly  increased  biliary  seeretion, 
*t.    zhe  mme  time  purging, 

^Seii-Ha^  Titrax4tcnm^  S&tmmon^y  Gamhoge^  C<istor  Oil^  Sulphate  of  Mag* 
^^^t'uui^  Citforide  of  Anunonotm^  acted  very  feebly^  if  iit  all,  upon  t!ie  liver. 
-J^^itttntinn^  Chhride  of  Sodtnm^  Bicarbonate  of  Potauium^  had  some, 
l>iie   tiot  a  powerful,  effect  on  the  li%*cr. 

.^^€M</»pnitiy  Snttguinan'mi^  Ipecacuanha^  liad  very  powerful  influence  on 
'tto    is^cretiug  of  bile,  iind  did  not  purge. 

t^mlumei  had  no  effect  on  the  biliary  secretion,  but  when  to  it  a  minuto 

^■■^^^►•^Tiion  of  corrosive  BubUmatc  wa.«i  nddod  the  effect  was  very  niark*d; 

ofiVtf  SuUimate  acted  as  a  very  powerful  biliary  stimulant. 

'-^'li  ere  is  one  objection  to  the  experitncuts  of  Rutherford  and  Vigoal,  en- 

^■y  independent  of  the  method  etuployed,-— there  were  rarely  more  than 

*^     «*xperiment8  with  any  one  substance,  inid  in  several  instances  two  experi- 

-*^  ^*  gave  antagoni.Mtic  results.     It  in  very  p^js^^ible,  indeed  probable,  that  if 

I  wiiber  of  experiments  had  been  made  with  each  drug,  the  variation  in 

1^  is  would  have  been  much  greater* 

^^^^hat  \s  to  be  drawn  from  tliese  viiriouH  facts?     Evidently,  I  (hiulc,  but 

^^^     ^20Dclusion, — that  the  experimental  evidence  ut  present  does  not  warrant 

*^^^^^^ive  deductions  as  to  the  effect  of  purgatives  upon  the  biliary  secretion 

,^  *^  ealthy  dogs.     The  canjne  diet  and  digestion  are  so  differejit  from  the 

^*^^^an  that  it  is  to  be  expected  that  medicines  acting  upt^n  the  digestive 

^^^^Ttttus  will  influence  dogs  differently  frt>m  man:  thus,  I  have  given  doses 

^^laterium  thjit  would  have  killed  a  man  to  some  of  the  carnivora  without 

^^111^  the  slightest  purging.     lu  view  of  thoBc  facts,  the  only  fairly  de- 

—  ible  conclusion  in  regard  to  the  experimental  evidence  that  has  been 

"^ijcht  forward  ia,  that  it  must  be  received  with  the  greatest  rcBcrvc  or  be 
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irely  laid  aside  when  we  de^-ire  to  study  the  question  as  to  the  cholagogue 
-^on  of  n^medies  ufjou  man,  and  that  our  conclusions  are  most  safely  based 
^^^311  clinical  evidence. 

In  regard  to  the  draMics,  there  can  be  little  doubt  that  almost  any  irritunt 

^'^rgative  will  to  a  greater  or  le^  extent  increase  the  escape  of  bile,  probiibly 

^^th  by  increasing  ita  flow  into  the  duodenum  and  by  sweeping  it  out  of  the 

^*^^1  intestine  before  absorption  can  take  place.     There  are,  however^  two 

^"^tively  purgative  substances  for  which  it  is  especially  claimed  that  they  are 

^tlolagogue-s :  namely,  calomel  and  podof»hyllin.    The  discuasiou  of  the  action 

^r  these  will  be  found  under  their  respective  headinga. 
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Various  divisions  of  purgative  medicines  bave  been  proposed  by  diffisrent 
authors ;  but  probably  the  most  convenient  arrangement  is  as  follows : 

1.  Laxatives. — Medicines  which  simply  unload  the  boweb,  and  are  not 
able  to  cause  active  purgation,  even  when  given  in  very  large  doses. 

2.  Purges, — Medicines  which  purge  actively,  but  are  not  capable  of  acting 
as  poisons,  even  in  very  large  amount. 

3.  Ilydragog^Les^  which  produce  very  large  watery  stools  without  much 
irritation.  In  overdoses,  medicines  of  this  class  assume  some  of  the  char- 
acters of  those  of  the  next. 

4.  Drastics^  which  cause  great  irritation  of  the  alimentary  mucous  mem- 
brane, and  in  overdoses  are  violent  poisons. 

It  must  be  borne  in  mind  that  this  classification  is  somewhat  artificial : 
that  the  effects  of  the  remedies  depend  much  upon  the  doses  in  which  they 
are  administered,  so  that  in  sufficiently  minute  quantity  a  drastic  may  act  a^ 
a  laxative ;  and  that  the  dividing-lines  between  the  groups  are  not  veiy 
distinct. 

Eitemata. — When  it  is  desired  simply  to  unload  the  lower  bowels,  the 
object  can  often  be  advantageously  attained  by  injecting  various  materiak 
into  the  rectum,  so  as  by  mechanical  distention,  or  by  irritating  the  mucous 
membrane,  to  stimulate  the  peristaltic  action.  The  simplest,  least  irritant, 
and  least  active  enema  is  one  of  cold  water.  In  cases  of  habitual  constipation, 
especially  when  complicated  with  piles,  the  injection  of  a  pint  of  cold  water 
at  a  fixed  hour  daily  oflen  acts  most  kindly.  The  ordinary  opening  injection 
consists  of  a  pint  of  water,  and  a  tablcspoonful,  each,  of  salt,  moLij^scs,  and 
soft  soap ;  castor  oil  is  often  added  to  it,  and,  if  it  be  desired  to  make  it  very 
active,  a  teaspoonful  of  oil  of  turpentine. 

Forced  enemata. — The  forced  injection  of  large  quantities  of  water  for  the 
relief  of  certain  diseased  conditions  has  long  been  employed  in  an  irregular 
way ;  but  the  practice  has  become  more  common  since  Gustav  Simon  has 
proven  the  possibility  of  readily  filling  the  large  and  even  the  small  intes- 
tine, by  forcing  water  into  the  rectums  and  through  two  patients  suffering 
from  intestinal  fistula,  the  opening  leading  in  the  one  case  into  the  large 
intestine  about  the  junction  of  the  csBcum  and  asci.'nding  colon,  in  the  other 
probably  into  the  small  intestine  (^Archiv  d.  Klin,  Chir,,  xv.).  llecently 
Mosler  has  experimented  on  a  patient  in  whom  a  finger  introduced  through  the 
fistulous  opening  could  feel  the  ileo-caecal  valve.  Using  a  method  to  be  shortly 
described,  he  found  that  in  two  minutes  from  the  time  water  first  entered 
the  rectum  it  commenced  to  stream  from  the  orifice,  having  traversed  the 
whole  len<!;th  of  the  large  intestines  (Berlin.  Klin.  Wochensch.y  No.  45, 1873). 

Forced  enemata  are  of  especial  value  in  intussusception^  in  whic^h  disease 
they  have  not  rarely  relieved  the  symptoms  at  once  by  mechanically  ditn 
tending  and  unfolding  the  invaginated  gut.  Dr.  Mosler  also  commends 
them  in  Iiernitty  and  has  employed  them  as  anthelmintics.  As  such  they 
ai*e,  of  course,  especially  useful  against  the  ox^uris  vermicularisy  which  often 
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inhabits  the  whole  of  the  large  intestines;  but  Br.  Mosler  suecced^Ml  with 
tbem  in  removing  a  large  fape-toorniy  probably  from  the  colon.  E)*jKL'ciallj  in 
the  case  of  the  seat'tc<fr}n  the  vermifiisal  encniata  should  be  meiliavtCMi ;  and 
pvohablj  the  safest  and  moet  efficient  substance  for  i\m  purpose  w  <|uapsia. 
Dr.  M osier  used  a  tablespoon ful  of  chlorine- water  to  ctltj  pint  an»l  u  balf 
of  injecfion.  In  various  cnian'hnl  and  other  disejises  of  the  larj;e  intestines, 
Dr^  Midcr  com  mends  these  large  cuemata  as  a  means  of  cleansing  tlie  p;ut, 
removing  acrid  secretions  or  foreign  matters,  and  applying  local  tre;itmenr.. 
A.  Rtdirig  (^Experim,  Untcrsnch,  ii.  cl,  Phj/siol.  der  GafJenabmndenm^^ 
Wien,  1873)  having  found  that  intestinal  injections  of  water  have  a  very 
great  influcnee  over  the  secretion  of  bile.  Dr.  Mi>8ler  has  been  led  to  try 
foreed  encmata  in  catarrhal  and  oilier  jafindtceSj  with  asserted  gmyd  results. 
In  adminiat-ering  these  large  injections  a  S3nringe  should  never  be  used. 
The  apparatus  to  be  provided  consists  of  a  rectal  tube  of  hard  rubber,  with  a 
oonicsal  p)mt,  below  which  are  several  good-sized  openings;  an  india-rubber 
tube  two  feet  and  a  Lalf  long  fitted  to  the  rectal  tube,  and  a  funnel  The 
ptttieot  should  lie  upon  his  back,  with  the  hips  elevated.  The  tube  bemg 
latrodiioed  into  the  rectum,  tlie  free  end  with  the  funnel  h  raised  verti- 
cally, and  water  poured  into  it.  Wben  it  is  desired  to  force  fluid  into  the 
small  intestine,  much  depends  upon  the  introduction  being  performed  slowly, 
wad  the  patient  should  be  placed  upon  his  knees  and  shoulders,  so  that  the 
pelvis  may  be  mueb  biglier  than  the  shoulder.  It  is  essontitd  that  the  tube 
be  fitted  with  a  cock,  or  be  pincbed,  so  as  to  regulate  the  passage  of  the 
Hqaid.  In  this  way  fVom  five  to  nine  pint«  are  readily  injected. 
The  indications  to  fulfil  which  cathartics  are  used  are  as  follows : 
1.  To  nidoad  the  hotceh, — It  is  not  nccess^iry,  in  a  work  like  the  present, 
to  say  anything  about  the  evil  rci^ults  of  retained  fecal  matter,  but  ordy  to 
point  out  tlie  methods  of  relief  Before  tbis  can  be  done  to  advantagt?,  how- 
ever, a  summary  of  the  causes  of  conntipntton  is  requtred.  Constipation 
may  be  well  divided  iuto  iicute  and  cbrouic.  Acute  or  temporari/  comtipa* 
tian  is  that  which  occurs  under  special,  Imnsjcnt  circumstances,  as  in  conv*i- 
leseenee  from  acute  disease,  and  in  pregnancy.  It  is  to  be  relieved  by  tbe 
use  of  laxative  articles  of  diet,  and,  this  not  sufficingj  by  laxatives  ur  pur- 
gative medicines.  It  should  never  be  forgott*jn  tbat  acute  constipation  is 
sometimes  due  to  organic  affections  of  the  fdimcntary  caualj  such  as  enteritis 
or  intussusception^  or  is  caused  by  nieehanicid  obstacles,  such  as  a  hard 
foreign  body  or  an  enormous  gall-stone*  It  is  evideTit  that  such  ciim.'s  are 
not  simple  constipation  j  that  the  tre^itment  required  is  essentially  difTercni 
from  that  of  tbe  latter  flffeetion.  and  is  vunoua  according  to  the  Ic^iorr,  For 
the  diagnosis  and  treatment  of  thasc  diseases  the  reader  is  referred  to  works 
on  the  pnictiee  of  medicine.  Chronic  constipation  may  be  due  to  sedentary 
habits  of  life;  to  babitual  overwork,  especially  of  the  nervous  syst^^in  ;  to  a 
deficiency  of  intestinal  secretion  and  oF  peristalsis,  apptirently  natunii  to  the 
individual  and  without  obvious  cause ;  to  long-continued  voluntary  habit  of 
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restraining  the  desire  to  go  to  stool ;  tc  lead  or  other  forms  of  poisoning ; 
and  to  diseases  of  the  nervous  system  producing  a  paralytic  state  of  the 
intestinal  muscular  fibres.  It  is  evident  that  in  the  treatment  of  these 
various  forms  of  constipation  due  regard  must  be  paid  to  the  cause,  which 
should  always,  if  possible,  be  removed.  There  are  also  certain  cardinal 
principles  which  apply  to  the  treatment  of  all  forms  of  chronic  constipation. 
They  are  as  follows : 

1.  A  voluntary  effort  at  defecation  is  to  be  daily  made  at  a  fixed  honr, 
whether  the  desire  exbt  or  not 

2.  Medicines  are  to  be  avoided  as  far  as  possible,  a  sustained  efifort  being 
made  to  regulate  the  bowels  by  means  of  diet 

3.  In  very  many  cases  the  daily  use  of  enemata  of  cold  water,  with  atten- 
tion to  diet,  suffices  to  attain  the  desired  result. 

4.  If  medicines  become  necessary,  as  small  an  amount  as  will  suffice,  and 
the  mildest  drugs,  are  to  be  used.  Purgatives  or  laxatives  are  at  best  merely 
temporary  devices,  and  if  abused  in  costivencss  increase  the  trouble.  So  far 
as  can  be,  the  attempt  should  be  to  produce  a  permanent  impression,  an  alter- 
ation of  the  intestinal  glandular  action  or  peristalsis.  Thus,  when  atony  of 
the  muscular  coat  exists,  strychnia,  or,  according  to  recent  experiments  and 
clinical  observations.  Calabar  bean  (see  page  304),  may  be  employed :  if  the 
hepatic  or  other  glands  are  habitually  torpid,  nitro-muriatic  acid  may  be 
administered. 

When  constipation  is  attended  with  low  spirits  and  a  coated  tongue,  it  is 
almost  always  due  to  a  deficiency  of  secretion,  and  may  be  looked  upon  as  a 
form  of  dyspepsia :  in  such  cases  nitro-muriatic  acid  is  especially  valuable, 
but  sometimes  a  mild  mercurial  course  seems  almost  imperative. 

A  second  use  of  cathartics  under  the  present  indication  is  to  remoTe 
offending  materials,  as  indigestible  or  irritant  food,  foreign  bodies,  acrid 
discharges,  etc.  For  these  purposes  a  brisk,  quickly-acting  purgative  is 
generally  best 

2.  To  deplete. — On  account  of  the  large  serous  flow  which  they  produce, 
the  hydcagogue  cathartics  when  freely  exhibited  cause  a  very  decided  general 
depletion. 

Local  depletion  by  means  of  cathartics  is  called  for  in  congestion  of  ibe 
portal  circulation^  as  well  as  in  dysentery  and  other  acute  intestinal  inflam- 
mations. Under  the  first  of  these  conditions  may,  we  think,  be  included 
without  violence  cases  of  the  so-called  "  torpidity  of  the  liver,"  which  will 
be  discussed  in  the  article  upon  calomel.  In  acute  intestinal  injiammntiont 
the  salines  are  to  be  preferred  when  depletion  is  desired,  as  they  produce 
very  large  serous  discharges  and  are  not  at  all  irritant 

3.  To  promote  absorption. — By  emptying  the  blood-vessels  the  cathartics 
favor  the  absorption  of  the  exuded  fluid  in  general  dropsy.  For  this  purpose 
the  hydragogues,  and  especially  elaterium,  are  the  best  purgatives.  The 
production  of  catharsis  is  the  surest  method  of  relief  in  general  dropsy,  also 
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in  otber  forms  of  local  effusion  its  effecta  are  leas  marked.  Aa, 
however,  purgation  ia  the  most  exhausting  of  all  the  plans  employed  for  the 
cure  of  dropjj  due  regard  must  always  he  hiid  to  the  strenglli  of  the  patient. 
It  is  frcc|uently  nece«?ary  actively  to  support  or  even  to  stimuLite  while  it  is 
being  carried  out. 

4.  To  rtviihe, — Tlie  long  tract  of  the  dimeutary  canal  afForda  a  great 
extent  of  surface  up<jn  which  to  practice  revulsion  in  oertaiii  hmiuHjiaeases, 
a^  in  nuiHia  and  rheumatic  or  gouty  Irritatwn  of  the  cercfmim.  In  ht/pcr* 
Ktma  of  the  brain,  purgatives  do  good  by  depleting  as  well  as  by  acting  ays 
revulsives.     The  drastics  should  be  preferred. 

5.  To  clunifiate. — It  cannot  be  doubted  that  the  use  of  purgatives  in  such 
difleases  as  fevers  and  cliolenij  with  the  idea  of  eliminating  some  materk* 
morbi^  rests  sin»ply  upon  a  crude,  unproven,  and  probably  false  pathology.  In 
rheumatic  disease  and  in  gout  it  is  more  probable  t!iat  they  do  good  in  this 
way,  although  it  is  by  no  means  certiiin  that  the  advantage  derived  from  their 
twe  is  not  simply  due  to  depletion.  In  cases  of  retiiined  renal  secretion,  the 
evidence  is  very  decided  that  they  do  aid  in  separating  the  products  of  retro- 
grade metamorphosis  from  the  bhwd. 

6.  To  injluenct  the  pelvic  drctdatwn, — The  only  purgative  used  for  this 
purpwse  is  aloes,  in  the  article  upon  which  all  that  is  necessary  will  be  said 
upon  the  subject. 

LAXATIVES. 


As  Ills  been  already  stated,  constipation  should  always,  when  possible,  be 
overcome  by  laxative  food.  There  are  two  qualities  by  virtue  of  which  food 
ia  laxative.  Chief  of  these  is  bulk.  All  aliment  which  contains  a  large 
amount  of  innutritions  material  affords  a  large  residuum ,  which,  by  distend- 
big  the  ijitestine,  stimulates  peristalsis.  Contrariwise,  articles  of  diet  which  are 
highly  nutritious  and  afford  but  little  residuum  are  constipating.  This  holds 
good,  more  or  less  strictly^  among  the  lower  animals.  Thus,  the  flesh -eating 
camivora  are  habitually  constipated;  the  grass-eating  herbivom  very  gener- 
ally lax.  Owing  to  its  containing  so  little  of  the  innutritions  portion  of  the 
grain,  the  finest  white  flour  favors  a  costive  habit,  whilst  the  *'  cracked  wheat/' 
in  which  the  whole  grain  is  eaten,  is  laxative ;  as  to  a  still  greater  degree  is 
bran,  which  is  composed  almost  wholly  of  the  husk  of  the  wheat,  the  least 
tiutritions  portion  of  it,  and  therefore  leaves  a  large  residuum  adeT  digestion. 
Vf'tfi^ktd  wht^at  is  boiled  into  a  sort  of  jelly-like  moss,  and  e^ten  with  cream 
'lind  sugar  J  whilst  Imin  is  taken  in  tijc  form  of  bran  bread,  bran  crackers,  or 
fcran  miL*ih,  UulnJttd  flijur^  containing  the  whole  of  the  grain,  is  about  equal 
to  cracked  wheat,  and  is  often  made  into  brciid.  Indian  metdy  in  the  fonn  of 
cakes  or  of  mush,  is  highly  nutritious,  and  somewhat  laxative ;  oatmeal  is 
decidedly  laxative,  saircely  so  much  so  as  bran,  but  much  more  nutritious. 
When  it  agrc^cs  with  the  stomach,  and  is  easily  digested,  it  is  probably  the  best 
lOf  all  these  laxative  articles  of  food.     As  the  oats  produced  in  warmish  di- 
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mates  are  very  inferior,  care  should  be  taken  to  procure  oatmeal  manufactured 
from  Northern  grain.  It  should  be  thoroughly  cooked,  and  is  best  eaten  in 
the  form  of  a  thick  porridge.  In  dyspepsia  all  of  these  articles  souictimes 
disagree  with  the  stomach  and  cannot  be  used. 

Some  dietary  articles  seemingly  possess  dynamic  laxative  powers, — t".^.,  they 
exert  a  direct  action  which  is  not  mechanical,  but  is  similar  to,  although  far 
less  active  than,  that  of  the  true  purgatives.  They  intensify  the  intestinal 
action.  Chief  among  substances  of  this  class  are  molaases  {Syntpun  Fusat$^ 
U.S.),  and  its  congener,  hrown  sugar ;  white sitgar  {Saccharttm,  U.S.)  prob- 
ably does  not  share  these  laxative  powers ;  sugar  of  milk  (S*tccharum  Ijadis, 
U.  S.)  is  probably  also  nearly  inert.  Of  course,  great  care  is  usually  neces- 
sary in  taking  advantage  of  the  laxative  virtue  of  molasses,  on  account  of 
the  danger  of  producing  fermentation  and  acidity  in  the  primse  viae.  An 
obvious  deduction,  however,  is  to  encourage  the  use  of  brown  instead  of 
white  sugar  in  those  of  constipated  habit. 

There  are  certain  foods  which  combine  the  two  methods  of  action  spoken 
of  Chief  among  these  are  the  fresh  acidulous  fruits — such  as  apples,  pears, 
etc. — and  the  dried  fruits.  Of  the  latter,  the  fig  (/Yciu,  U.  S.)  is  one  of  the 
most  palatable,  and,  owing  probably  to  the  great  number  of  small  seeds  which 
it  contains,  is  the  most  efficient.  Prunes  are  nearly  as  agreeable  as  figs.  To 
a  limited  extent  the  finest  varieties  of  them  may  be  eaten  raw ;  but  they  are 
especially  to  be  recommended  stewed.  When  it  is  necessary,  a  pinch  of 
senna-leaves  may  be  cooked  with  them,  and,  if  it  be  not  made  too  large,  in- 
creases the  activity  of  the  dessert  without  affecting  its  flavor. 

Among  constipating  articles  of  diet,  it  is  only  necessary  to  call  attention  to 
milk  as  one  of  the  most  decided  of  the  class. 

The  laxative  remedies  of  the  U.  S.  Pharmacopoeia  are  as  follows : 

TAMARINDUS-TAMARIITDS.  U.S. 
The  preserved  fruit  of  the  Taniarindus  Indica,  a  large  tree,  native  of  the 
East  and  West  Indies.  The  fruit  is  a  broad,  compressed  pod,  usuiilly  from 
four  to  six  inches  long,  somewhat  curved,  with  an  exterior  brown  hard  rind. 
It  contains  seeds  inclosed  in  cells  formed  of  a  tough  membrane,  between  which 
and  the  rind  is  an  acid  pulp,  the  medicinal  part  of  the  fruit.  Tamarinds  are 
preserved  for  market  by  stripping  off  the  outer  rind,  packing  the  inner  por- 
tion in  layers,  and  pouring  on  boiling  syrup.  In  the  market  they  are  offered 
as  adhesive  masses  composed  of  pulp,  membranes,  strings,  and  seeds,  and 
having  a  sweet,  acidulous  taste.  They  contain  a  good  deal  of  citric  acid,  much 
less  of  the  tartaric,  and  a  little  of  the  malic  acid.  They  are  used  chiefly  in 
making  refrigerant  acidulous  drinks  for  fever,  and  in  convalescence  as  a  laxa- 
tive article  of  diet,  half  an  ounce  to  an  ounce  or  more  being  eaten  like  pre- 
serves.    They  enter  into  the  officinal  confection  of  senna. 
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MAKKA-MAmSTA.  U,S, 
kn  exudation  of  tl»e  KurttpeMin  ash,  Fraxinus  Ornos,  chiefly  proclticed  in 
Sicily  and  Calubria.  There  are  three  variutie?!  of  it.  The  hmi^j((tke  mfinnaj 
ooeurs  in  iino<|Uiil,  rous^h,  sta]»LCtit«-liko  pieces  with  a  crystalline  or  ^rnntitar 
fincturc,  and  is  obtained  in  the  hottest  and  dry<3st  weather  in  July  nnd  Au- 
gust* The  next  cjuaUty.  manna  in  ftorts^  conKist8  of  pieces  of  fluke  manna, 
Qiixcd  with  n  soft  brownish  matter;  it  is  obtained  in  Hoptcmber,  Fat  tnanna, 
m  fiqfl  viscous  mass,  which  exudes  during  the  wet  weather  in  the  latter  part 
of  October  and  in  November,  is  the  hmi  valuable  variety.  ManoEi  bits  a 
slight  odur,  a  ^weet,  mawkish  tasto^  nnd  should  cniitoin  from  forty  t»>  rit^hty 
per  cent,  of  the  saccharine,  active,  rrystaflinc  principle  Manuite^  which  differs 
from  ordinary  nuj^ir  in  uot  containing  e<|ual  parts  of  hydrogen  and  oxygeUi 
and  is  therdbre  not  readily  couTcrtible  into  grape  sugar  or  its  derivative, 
alcohol 

Therapeutics. — Manna  is  a  gentle  laxative  in  large  doses^  sometimea 
causing  6arulence  and  pain.  It  is  rarely  used  by  itself,  but  is  added  to  infu* 
mnn  of  more  ^niwerful  purgatives,  to  cover  their  tajsto  and  aid  in  their  effects. 
The  laxative  dose  ibr  an  adult  is  half  an  ounce  to  two  ounces ;  for  a  child, 
one  to  four  drachms  in  an  aromnttc  infusion. 

Cassia  Fisti  la.  U*  S. — Pxtr^in^  Cama  is  the  pulp  of  a  h/ird^  blackish, 
cylindrical  pod  from  one  to  two  feet  in  length  and  about  an  ioch  in  diameter, 
having  on  orre  ^ide  a  single  and  on  the  oilier  a  double  dark  kind,  running 
the  whole  length  of  the  pod.  and  marking  the  positions  where  its  valves  are 
united.  The  pods  are  produced  by  a  large  tree,  Cassia  fistula,  a  native  of 
Egypt  and  India.  The  dark,  >\vt  <  lish,  acidulous,  officinal  pulp  may  be  used 
08  a  laxative  in  doses  of  half  an  ounce^  but  is  apt  to  cause  griping.  It  enters 
into  the  confeclioD  of  senna. 


MAGNESIA-LIQBT  MAGKESIA.    U.S. 
MAGNESIA  POIDEEOSA-HEAVT  MAQKESIA,    11,8. 

The  h^tiii/  and  the  ll<jht  magnesia  differ  only  in  llieir  physical  charucters^ 
the  particles  being  differently  aggregated.  The  carifoftafe  t>/  mtnjnr»ln'i)i 
(^Ma*^nrsii  Qtrhonas^  U.S.)  is  mannfuetured  by  precipitating  a  solution  of 
the  sulphate  of  magnesium  by  one  of  the  carbonate  of  sodium*  If  the  two 
solution?!!  ha  concentrated,  the  dense  or  heavy  carbonate  falls;  od  thy  other 
hand,  if  the  sohitiooh  be  dilute,  the  precipitate  is  a  light  carbonate,  Heavy 
magncbia  la  obtained  by  calcining  a  heavy  earbonate ;  light  magnesia,  by 
nsing  a  light  carl>onate.  All  of  these  substances  are  of  a  milk-white  color^ 
and  occur  in  powder;  the  carbonate  sonietitnes  in  very  light  cubieal  blocks. 
They  are  all  practically  insoluble  in  water,  freely  so  in  dilute  acid,  and  in 
the  presence  of  acids  they  both  act  as  alkalies* 

TuERAPKLTiCfi. — Moguesia  and  its  carbonate  act  in  the  same  manner  upon 
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xhii  liujiian  ticoncmij,  being  both  antacid  and  laxatiye.     For  their  pur^it^^H 
pfjwei-s  tkev  are  probsibiy  dependent  upon  the  preseooe  of  acid;:^  In  the  prii^B: 
viiG^  urid  liunee  their  efTeete  vary.     They  are  Bomctimes  taken  as  LabitiKJ 
laxatives  by  persorjs  miflcring  fruin  acid  dj/apepsia ;  but,  as  tliey  are  said 
times  to  accumulate  in  the  ititcj^tinea  and  to  do  harm  mechanically,  i\\k  us 
of  them  sshuuld  be  discountenanced.     They  arc  very  frefjucQtJy  employed 
oonjunctiou  with  Epsom  salt,  »enna|  or  other  of  the  more  powerful  pur^^ 
^iveSy  on  account  of  their  antacid  properties.     Their  chief  use  ia  in  aci^ 
iwtd  d^itpcpitia^  ill  sick  headache^  in  some  forms  of  diarrJwta  with  cxoessv. 
acidity  in  children,  m  goiU^  rheumatum^  and  in  various  cutancom  ajftdkn 
wherever,  in  a  word,  a  laxative  antacid  m  indicated. 

Administration. — ^The  dusc  of  the  carbonate  is,  for  a  chil^ 
from  five  to  twenty -five  grains,  according  to  the  effect  desired ;  j 
half  a  drachm  to  half  an  ounce ;  that  of  the  magnesia  is  about  one-fii\h  1 

fiULPHUE. 

Sulphur  \ii  officinal  in  three  forms:  SuLPHim  Sublimatttm,  or  Flou 
of  Sulphur;  Sulphur  Lotum,  or  Wmhed  Stdphur;  and  Sui-pncR  " 
CIPITATUM,  or  Prectpitated  Sufphur,  Tho  first  of  these  is  made  by  j 
liming  sulphur  into  cool  chambers,  and  always  contains  some  sulphuric  acii 
generated  during  the  process.  When  freed  from  the  acid  by  washing  wi  -4g 
warm  water  and  ammonia,  it  constitutes  the  washed  sulphur.  The  U.  H 
Pharmaeoptvia  dirc^cts  the  precipitated  sulphur  to  be  prepared  by  boilic^*™ 
lime  and  .sulphur  together,  so  as  to  form  a  sulphide  of  calcium,  and  precip^^HB 
tating  this  with  muriatic  acid. 

The  sublimed  and  the  washed  sulphur  occur  a.^  sulphur-yellow,  cry^uiilic::^^* 
j^wdtia;  the  precipitated  as  a  whiiisU  pi>wder,  whose  particles  are  often  o^^^^ 
herent  into  friable  lumps.  For  an  account  of  the  various  allotropic  fon^^^--' 
of  sulphur,  and  its  chemical  properties,  the  reader  is  referred  to  works  t^zz:^ 
chemistry.  It  is  insoluble  in  water,  but  soluble  in  alkaline  aolutions,  i^^- 
alcohol,  the  fixed  and  volatile  oils,  chloroform,  ether,  etc.  _ 

FuYSloLOOiCAL  AcTiox. — When  applied  locally,  sulphur  is  almost  witk^^ 
out  influence.    Taken  internally,  it  is  dissolved  to  some  extent  in  the  aJkalin-^^-^ 
intestinal  juices  and  absorbed.    It  has  been  detected  in  the  milk,  sweat,  MnmbJ^ 
aud  even  in  tho  breath.     It  would  appear  to  suffer  oxidation  in  the  system^^^ 
at  least  its  ingestion  is  followed  by  increase  of  the  urinary  sulphuric  acwfc-^ 
(Regensburger,  CentralL  M^-d.  HVifw/i.,  1 877,  328).   When  in  suffiHent  quan — ^ 
tity,  sulphur  acts  as  a  mild  laxiitive,  producing  soA,  semi-liquid,  fecutea^ 
stoob,  accompanied  generally  with  much  offensive  fiatos  of  sulphuretted^ 
hydrogen.     It  is  af&rmed  that  in  some  instances  the  latter  gas  has  beei^^ 
so  freely  generated  and  absorbed  as  to  cause  systemic  p^jisooing.     Case^^^ 
have  also  been  reported  in  which  the  flowers  of  sulphur  acted  as  an  irritant-*-***' 
poison ;  but  this,  without  doubt,  has  been  owing  to  their  containing  a  large*-*" 
quantity  of  sulphuric  acid.     Its  oontinued  use  has  probably  some  e0fect  apoa 


CAl'HAI^TICS.  467 

imtrition;  the  &ecrctioiis  gcnemllj  are  ali2;htly  increased,  and  some  have 
affirmed  that  the  tcni}H?rature  is  Bomewbat  ehn^uted ;  but  the  truth  of  this  is 
certainly  very  doubtfiiL  The  re^^uUs  «>f  ylinical  experienee  indit^t^  that  it 
nas  an  especial  tendency  to  aet  upon  the  skin  and  nincousi  membranea. 

TliERAPEUTics. — Ab  m  Iiabitmd  laxative,  sulphur  has  been  iiaed  with 

MBertcd  advantage  in  cases  of  fu^norrhmth  and  of  chronic  rheunmit«m.     Iq 

objects  of  the  latter  disease  it  is  claimed  that  it  exerts  a  beneficial  alterjitive 

influence,  e8p<?cially  in  iciatica  and  in  lumbago  and  other  varieties  of  mjo- 

c^f^r  rheiimattitm.     It   ha^i  also  been  employed  as  an  alterative  in  varitms 

cot^^Tieoua  affections ;  and  in  the  form  of  natural  sulphur- waters,  used  extcr- 

na^liy^  and  internally^  there  is  much  testimony  as  to  ita  value  in  both  rheu- 

'^^.t-ic  and  skin  diaease^i.     Sulphur  is  very  largely  used  as  a  parasiticide  in 

*^^"*^«  of  itcL     Dn  Tilbury  Fox  recxjmmeqds  it*  application  in  the  following 

"^**'*>iicr,     He  says,  **I  have  applied  to  all  papules  and  venhle*  the  following 

*>Ui^^jjgjj^,   sulphur,   half  a  dnichm ;    ammouio-ehloridc  of  mercury,  four 

S'^miM;  creasote,  four  drops;  oil  of  chamomile^  ten  drops  ;  and  an  ounce  of 

^^iNcJ  ^    This  is  Ribbed  in  night  and  morning  fur  three  day8,  especially  to  the 

^"^^xdigits  and  wrists ;  the  same  shirt  is  kept  on  till  the  third  day,  when  it  is 

^^^iged  and  &  warm  bath  given.     The  use  of  the  parasiticide  for  two  or 

^"^e  days  should  be  followed  by  a  ^ood  washing  and  the  discontinuance  of  the 

_^-*^*icdy  for  a  nii^ht.     If  the  patient  be  not  troubled  with  itching  during  the 

*^^:lit,  we  may  conclude  that  the  ncan  are  killed,  and  dl  we  need  to  do  is  to 

^^-^^wd  against  the  hatching-out  of  fresh  acari  by  the  light  application  of  our 

*  *^'»*asiticide  once  a  day  to  any  '  pimply'  or  itcliy  place  for  a  few  days  longer, 

^  *^ing  care  that  the  foul  clothes  are  well  heated  or  ecalded.    *  Not  too  strong 

*^^  not  too  long/  is  my  rule  in  the  use  of  remedies  for  scabies.     The  occur- 

^ce  of  red,  rough,  erythematous  pjitehes  is  a  sign  that  the  remedy  itself  is 

^Bating  a  disease/' 

Abministratidn.— Sulphur  is  generally  given  in  powder,  mixed  with 

rup  or  molasses.     Dose,  as  an  alterative^  ten  to  twenty  grains  three  times 

^    day;  as  a  laxative,  one  to  three  drachms  at  bedtime. 

PoTASSA  Sllpuurata. — SulphunitfA  Pofasm  i»  prepared  by  beating 
^■Ogeiher  sulpliur  and  carbonate  of  potassium.  It  occurs  in  liver-brown 
^t^gnients,  wliiuh  form  an  orange- yellow  solution  in  water.  Its  tuHte  is 
^crid,  alkaline,  and  vtry  disagreeable.  When  mo  listened,  it  feebly  emits  the 
^idor  of  sulphuretted  hydrogen. 

Locally  applied,  the  sulpliuret  of  potassium  is  a  very  decided  irritant 

*Iaken  in  large  cjuantiticSj  it  la  a  violent  corrosive  poison^  and  is  said  to 

kuve  produced  fatal  gafttro-intestinal  infiummation.    In  medicine  it  has  until 

'Within  a  very  short  time  been  employed  only  cxtt^rnally.     It  has  been  used 

a  stimulating  ointment  (3s3  to  5j)  *i*  various  skin-affections,  and  is  also 

Tised  for  the  fimnation  of  sulphur-baths,  the  strengtli  of  which  should  varyj 

accord tng  to  the  i-eqiuirements  of  sjMicial  eases,  from  two  to  six  ounces  (»f  the 

drug  iu  thirty  ^lona  of  water.     They  should  be  taken  warm,  the  patient 
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remaining  in  from  twenty  minutes  to  two  boars,  and  are  said  to  cause  a 
general  excitement,  amounting  in  some  susceptible  persons  to  bigb  feyer. 
Wben  employed  strong,  tbey  sometimes  occasion  a  papular  eruption.  Th^ 
bave  been  used  in  chronic  rheumatism  and  in  various  $cafy  skif^tseata. 

Calx  Sulphurata.  U.  S.  Sulphurated  Lime, — In  tbe  Lancet  for 
February,  1874,  Dr.  Sidney  Ringer  recommended  in  tbe  most  laudatory 
manner  sulphide  of  calcium  in  frequently -repeated  doses  of  a  ientb  of  a 
grain  in  boils  when  tbey  appear  in  successive  crops,  and  in  various  icrofih 
lous  and  other  unhealthy  sores^  such  as  occur  especially  in  children,  also 
in  scrofulous  glandular  enlargements.  The  value  of  tbe  remedy  has  been 
confirmed  by  Duhring  and  others;  it  is  often  given  in  half-grain  doses.  Tbe 
Calx  Sulphurata  of  the  Pharmacopoeia  contains  not  more  than  36  per  cent 
of  pure  sulphide  of  calcium,  but  is  the  commercial  article  known  by  that 
name. 

PURGES. 

OLEUM  RIOINI-OASTOE  OIL.   U.S. 

A  fixed,  nearly  odorless  oil,  of  a  nauseous  taste,  obtained  from  tbe  seoda 
of  the  Ricinus  communis  by  expression.  Tbe  seeds  are  slightly  warmed 
before  being  put  under  pressure,  so  as  to  liquefy  their  contained  oil ;  and 
the  crude  oil  obtained  from  them  is  boiled  with  a  small  amount  of  water, 
so  as  to  coagulate  its  albuminous  impurities.  The  oil  was  formerly  manu« 
factured  by  means  of  alcohol,  also  by  heating  tbe  seeds  or  by  boiling  them 
in  water,  and  several  varieties  of  it  existed ;  but  these  are  no  longer  in  the 
market.  Castor  oil  is  remarkable  for  being  soluble  not  only  in  ether  but 
also  in  alcohol.  The  castor-oil  seeds,  or  beans,  as  they  are  commonly  called, 
contain  an  acrid  fixed  principle,  which  makes  them  exceedingly  poisonous. 

Physioloqioal  Effects. — Castor  oil  acts  upon  the  human  organism  as 
a  mild  but  decided  purgative,  producing  copious  fluid  fecal  discharges,  and 
in  overdoses  sometimes  vomiting,  and  always  purging  freely.  It  is  a  matter 
of  some  doubt  whether  the  properties  of  the  officinal  oil  are  or  arc  not  due 
to  the  presence  of  a  minute  quantity  of  the  acrid  principle  of  the  seeds  j 
although  the  probabilities  are  in  favor  bf  the  affirmative  proposition.  That 
the  oil  or  its  active  principle  is  absorbed  is  proven  by  analogy,  and  by  the 
facts  that  in  children  it  sometimes  purges  when  rubbed  upon  the  skin  of  the 
abdomen  (Canvane,  quoted  by  Stills),  and  that  when  taken  into  the  stomach 
it  has  been  known  to  exude  from  the  skin  (Ward's  case,  London  Med.  Gaz., 
vol.  X.  p.  377).  In  regard  to  its  existence  in  the  stools,  the  testimony  is 
conflicting.  Thus,  Bucheim  (  Virchows  Archiv,  Bd.  xii.),  although  he  sub- 
mitted the  passages  produced  by  it  to  careful  chemical  manipulation,  failed 
to  deto<5t  it  or  any  of  its  derivatives  in  them ;  but  Bird  (quoted  by  Still^) 
and  other  observers  affirm  that  it  can  be  seen  by  the  eye  in  the  dejecta, 
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as  oil  or  ia  the  form  of  caseous  flakes.  According  to  the  eiperimeiit 
[quMleU  by  StUk»)  of  Hale  upon  himmjlf,  half  au  ounce  of  aistur  uil  injt?cU3d 

to  a  vein  produces  maltibC}  utmsea^  faintuese,  anxiety^  and  gcnerul  dului^ss 
ftud  deprtjatiioij,  without  purging. 

TUEiiAPEUTics. — ^On  aocoutit  of  the  milducsa  of  its  action  aud  an  especiid 
property  which  it  appears  to  have  of  soothing  an  irritated  bowel,  easUjr  oil 
is  ooiistiifitly  employed  whenever  it  ia  desired  simply  to  evacuate  the  in 
ul  canal ;  not  so  much,  however,  in  chrornc  const ipat ton  us  when  a 
rury  action  is  alone  required.     In  various  inflammatory  or  initutive 

ections  of  the  alimentary  canal,  cftstor  oil  is  of  the  greatest  service,  partly^ 
no  doubt,  by  removiog  acrid  irritatio*?  secretions  or  foreigti  mtiterials,  sueh 
as  uudigebted  food^  and  partly  by  cauijing  a  depletioo  of  the  congested  vessels, 
Uut  also  apparently  by  virtue  of  an  almost  bpecific  jmwer,  which  renders  it 
the  most  satisfactory  cathartic  in  those  cases.  This  b  especially  seen  in  the 
acute  ilmrrlwmi  and  even  in  the  chronic  eniertii»  of  children,  but  ahio  hol'l^ 
go*>d  in  the  diarrhieag  and  d^aeftkritH  of  adults. 

Within  the  last  few  years  a  ;T:ood  deal  has  been  written  in  regard  to  tbo 
use  of  the  leaves  of  the  castor-oil  plant  as  a  gabieta^o^ae^  and  Bufficient  evi- 
dence has  been  brought  forward  to  render  them  worthy  of  some  coniidence. 
A  poultice  made  of  the  fresh  leaves  Bhould  be  applied  to  the  breasts,  and  a 
teaspoonful  of  a  fluid  extract,  prepared  from  the  samei  should  be  exhibited 
three  or  four  times  a  day. 

Administration. — ^Castor  oil  is  very  repulsive  to  the  palate,  so  much  so 
Si*  to  nauseate,  or  even  vomit,  by  its  taste,  some  susceptible  individuals*  It 
been  the  habit  to  administer  it  in  emulsion  with  a  strong  mint-water,  or 

give  it  in  the  froth  of  porter  or  in  a  cup  of  hot  coffee ;  but  by  far  the 
plan  LB  to  mix  it  with  an  equal  part  of  glyeerine  and  to  add  two  or  three 
drops  of  the  oil  of  cinnamon  or  of  gankbena  to  each  dose.  The  substances 
do  not  slay  mixed,  but  separate  on  standing :  when  used,  they  may  be  made 
temporarily  to  recombiue  by  shrdting  the  bottle.  As  glyeeriue  has  feeble 
kxative  power,  aa  ounce  of  this  mixture  represents  a  little  more  than  half 
an  ounce  of  the  oil.  It  should  be  taken  directly  out  of  the  spoon.  The 
full  purgative  dose  of  the  oil  is  half  im  ounce  to  an  ounce  for  an  adult ;  for 
an  infant  a  year  old,  one  to  two  teaspoimfuls.  In  dysentery  it  is  sometimes 
advantageous  to  ^^^  the  drug  in  small  dose  every  three  hours  until  a  decided 
purgative  operation  is  induced. 

Toxicology. — Although  castor  oil  is  harmless,  yet  the  beans  contain  an 
crid  principle,  whieh  renders  them  exceedingly  poisonous,  three  of  the  beans 
^having  sufficed  to  destroy  the  life  of  a  man  {Mtd.  Times  and  Gaz,^  May, 
IStil ),  The  symptoms  do  not  usually  come  on  until  from  two  lo  ^vq 
hours  af\er  the  ingestion  of  the  poiii<>u,  when  severe  abdommal  pain  is  felt, 
accompanied  by  violent  vomitiai;  and  by  purging,  which  after  a  time  may 
become  bloody,  and  soon  ushers  In  a  stiige  of  collapse,  with  or  without  severe 
intiscular  cramps,  with  cold  sweating  skin,  contracted  features,  thirst,  rest* 
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leesncss,  small  rapid  pulse,  and  sometimes  the  general  appearance  of  Asiatie 
cholera.  After  death,  intense  redness  and  even  abrasion  of  the  stomach  and 
of  the  small  intestines  arc  found.  The  treatment  should  consist  in  the 
evacuation  of  the  stomach  and  bowels  by  mild  emetics,  such  as  ipecacuanha 
and  warm  water,  and  by  mild  cathartics,  such  as  castor  oil,  provided  nature 
has  not  already  sufficiently  fulfilled  the  indications,  and  in  the  free  use  of 
opium  and  demulcent  drinks,  the  early  external  application  of  leeches  and 
of  emollient  poultices,  and  the  swallowing  of  snudi  pieces  of  ice :  in  other 
words,  the  treatment,  afler  evacuation,  should  be  that  of  acute  gastro-entAritis. 

HYDEARGTRUM.  U.S. 

The  only  preparations  of  mercury  which  are  used  as  purgatives  are 
calomel  and  blue  mass.  Of  these  the  first  is  by  far  the  more  active,  and 
indeed  is  the  only  one  which  can  be  relied  upon  to  purge,  since  the  piluls 
hydrargyri  very  frequently  will,  if  given  by  themselves,  fail  to  induce  liquid 
stools. 

The  chief  interest  in  the  purgative  action  of  mercurials  centres  in  the 
question  as  to  their  influence  upon  the  liver.  The  evidence  at  present  de- 
rivable from  experiments  upon  the  lower  animals  has  already  been  discussed, 
and  the  decision  arrived  at  that  it  must  be  rejected.* 

When  calomel  is  given  to  a  healthy  man  in  moderate  purgative  doses, 
green  liquid  stools  are  produced,  which,  afler  larger  doses,  are  replaced  by 
brown  passages.  The  color  of  these  passages  has  always  been  supposed  by 
clinicians  to  be  due  to  the  presence  of  bile ;  but  recently  it  has  been  affirmed 
that  the  green  tint  is  owing  to  a  compound  of  the  mercury  itself.  Although 
no  chemical  proof  of  the  presence  of  the  metal  or  its  salt  has,  that  I  am 
aware  of,  been  furnished,  yet  it  can  scarcely  be  doubted  that  mercury  is 
present  in  the  first  passages  produced  by  calomel.  The  question,  evidently, 
is  not.  Is  mercury  ever  present  in  the  "  spinach-stools*'  ?  but.  Is  it  always 
present?  or,  in  other  words.  Is  it  an  integrant  portion  of  them?  Tlie 
evidence  is  not  so  abundant  upon  this  point  as  is  desirable,  yet  seems  suf- 
ficient to  furnish  a  negative  answer  to  the  last  question.  Simon  (^Animal 
Chemistry y  Sydenham  Soc.  Transl.,  vol.  ii.  p.  386)  and  Grolding  Bird  (Lon- 
don Med.  Gaz.y  1845,  p.  801),  in  careful  analyses,  both  failed  to  detect  the 
metal ;  and,  as  the  recognition  of  mercury  is  an  exceedingly  simple  chemical 
problem,  it  seems  impossible  that  these  chemists  could  have  overlooked  the 
metal  if  it  had  been  present.  Simon's  analysis  was  performed  upon  the  fiflh 
stool  afler  the  administration  of  a  large  dose  of  calomel.  The  passage  was 
fluid,  perfectly  green,  had  no  fecal  odor,  exhibited  a  mild  acid  reaction,  and 
showed,  under  the  microscope,  a  great  number  of  mucous  corpuscles  and 

*  For  a  verj  elaborate  and  careful  review  of  the  olinioal  evidence  as  to  the  action  of 
calomel  on  the  liver,  see  Dr.  Tbos.  R.  Fraser's  paper  in  the  Edinburgh  Medical  Journal^ 
April,  1871. 
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epithelium -cells.  Ether  extrncted  from  the  solid  residue  (obtained  bj 
evaporation)  a  eonsiderable  amoutit  of  fUt,  wliich  had  im  jicid  reavtiun,  con- 
tttised  cholesterin,  and  was  colored  bj  biliverdin.  All  tbc  other  substaiicefl, 
which  were  separated  from  the  stool  by  water  uud  alcohol,  were  more  or  less 
colored  by  bilc-pi^ncnL  Bilin,  bilifelliuiQ  acid,  and  biliverdin  were  found 
in  large  tjuarrtity. 

The  most  satisfactory  evidence  ia,  however,  that  funiiahed  by  Mich^ 

^m(Lancct,  1841>,  vol.  i.  p.  15),  who  examined  chemically  the  faeces  under 

^Wbur  diiferent  conditions.     First,  the  spontaneous  dejections  of  six  healthy 

^■iitdividtiale :  no  bile  was  detected.     Second,  green  stools  of  three  persons 

^'^ Buffering  iwm  gust ro-iii test! n id  derangement ;  bile-pigment  was  found  in  one 

case  only,  lind  in  that  could  not  be  detected  at\er  persistcni  voniitinjr  had 

ceased.     TlaVd,  calomel  liuviag  been  given  to  eigJit  bcaJthy  persiniLi,  fiv« 

men  and  three  women,  bile  waa  readily  denmnstratcd  in  tho  green  passages 

produced  iii  all  of  the  subjects.    Fourth,  saline  and  resinous  purgatives  were 

Even  to  five  pers^jns,  but  no  bile  could  be  detected  in  the  li^juid  stools. 
To  the  evidence  brought  forward  in  favor  of  the  propositi* »n  that  calomel 
Ten  to  healthy  men  causes  an  increiifted  escape  of  bile  fiiom  the  aliment- 
y  canal,  may  be  added  the  conclusive  fact  that  in  aome  pet^on^,  whoae 
iosyncraaies  render  them  very  susceptible  to  the  action  of  calomel,  it  pro- 
duces not  merely  purging,  but  also  vomiting  of  bile,  which  is  scarcely  at  all 
altered. 

From  the  facta  which  have  just  been  passed  in  review,  the  conclusion 
■eenis  inevitable  that  mercurial  purgatives  given  to  healthy  persons  cause  the 
escape  of  large  rjuantities  of  bile  from  the  tdimentary  canal* 

As  is  well  known,  when  from  any  cause  bile  does  not  poss  into  the  duo- 
denum, the  stm>ls  become  very  pale,  of  a  peculiar  potterVclay,  or  even  white, 
color.  Very  frei|uently  under  these  circumstances,  which  may  co-exist  either 
with  diarrhe&a  or  with  constipation,  mercurials  will  modify  the  color  of  the 
pBHuges  and  alleviate  or  cure  any  symptoms  present.  In  many  cnmsi  the 
mercurials  are,  of  course,  powerless  to  effect  the  desired  result ;  but  this 
lepcnds  upon  the  cause  being  organic,  or  of  some  other  nature  not  to  be 
^overcome  by  a  mere  stimulant  to  secretion. 

As  mercurials  in  health  increase  tbc  flow  of  bile  from  the  intestine,  and  as 

Ilhey  will  sometimes  re-establish  it  in  diseaiie  when  the  secretion  has  altogether 
ceased  or  hiis  been  very  materially  diminishedj  the  conclusion  seems  to  me 
incvitiiblc  that  mercurials  have  the  power  of  directly  or  indirectly  increasing 
the  secretion  of  bile.     Tlie  only  objection  of  any  force  to  be  urged  against 
^_  this  deduction  is  founded  npcm  the  idea  that  the  drug  simply  increases  peri- 
^Bptalsb  in  such  a  way  as  to  cause  the  bile  naturally  in  the  duodenum  to  be 
^Bawept  out  instead  of  being  absorl>ed.     The  answer  to  this  is  embraeod  in  tho 
^■following  facts:  mercurials  ri'Store  the  color  of  the  passages  when  pale  from 
Hrreated  accretion,  often  without  producing  diarrhea  ;  other  even  more  active 
purgatives  fail  to  induce  the  same  bilious  passages ;  when  diarrhoea  exists 
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wUli  clayey  stools,  the  chflnge  In  the  color  of  the  j>assagcs  cau.«*tHi  t»v  u  m  — 
eurial  nmy  roiuciile  with  a  not  incrca^ctl,  or  even  a  lesseiie*.!,  ojuuutit  •** 
iiquidlity  ;  diurrha^a  ordinarily  dcK«  not  cause  bile  to  appear  in  the  |ii»»i*s 

TuERAPEUTJCS,^ — A  mercuHal  pur^c  is  especially  itidieuti*d  by  the  c«  ^ 
geritia  of  syiuptoms  known  a^  "  hiliomneu ;"  a  he^ivily-eoated  lon^^e,  bitl«a^ 
diaugreeahle    taste,  heavy  headache,  depression  of  spirits,  lass  cd*  apfw-tit 
slight  nutisea,  and  H^^ht^'otored  pa^aagea.     It  should  be  borne  in  tuind  thi 
one  or  several  of  these  syinptoiua  may  be  absent  in  any  individual  aii^», 
all  «int;le  indications  for  the  u^  of  calomel^  the  oecurrence  uf  pof/rr\^f^\ 
coloTtd  J >ns?age^  iii  the  most  iuiportant ;  and  if  such  slocds  esdhl,  and  do  m 
depend  upon  an  organic  cause,  a  mercurial  should  be  given,  whether  ll 
be  constipation  or  diarrhostt. 

In  biiifjiis/tit:r, — 1\€.,  malarial  fever  %mth  con^e^hm  o/(f*^  itPtr, — a 
riid  purge^  or  several  uuld  mercurial  purges,  will  uften,  by  excitinj^  the  aciioi 
of  the  hepatic  gland,  be  of  great  seniee  in  preparing  the  wuy  for  or  aiding  i 
the  action  uf  quinine.  In  catarrhtd  Janndtce^  tuercurials,  on  the  whole,  t»ffcr 
I  think^  the  most  frequently  sueeessful  mode  of  treatment,  it  is  evident  iha' 
in  such  cases  calomel  does  good  not  mei'ely  by  its  cliohigogue  influenee^  bu! 
even  to  a  greater  extent  by  its  antiphlo^stic  power,  tto  doubt  lessen ing  th^ 
viscidity  of  the  seoretiotia  and  abating  the  inflammatory  action  in  the  bepotic^^ 
ducts.  In  many  instanocs  it  is  well  to  exhibit  a  mercuriul  purgv^  to  starV^ 
with ;  but  the  main  rcJiauce  is  to  be  placed  in  the  continuous  exhibition 
small  doses  of  the  drug  until  the  gunis  are  rendered  slightly  siirc.  Anyt 
like  prttfusc  salivation  is,  of  course,  to  be  avoided.  In  dtfucHterjf  of  an  d 
sthenic  type,  eabimel  has  yielded,  in  my  hands,  better  results  than  anj^  othei 
remedy.  It  probably  aeta  as  an  antiphlogistic  and  as  an  altenitive,  not  otil 
to  the  liver,  hut  to  all  the  intestinal  glands.  In  one  or  two  ca^cs  of  obutrucii 
enter  it  U^  with  severe  con.stipation,  which  I  have  seen  treated  with  thti*  dmi 

idler  the  failure  of  other  remedies,  improvement  in  the  local  and  c<:»n«titu^ 

tioual  syniptoms  oommenoed  simultaneously  with  sl^ht  ptyBUsm,  and  coo* 
tbued  on  to  recovery. 


EHEUM-EHUBABB.  U.S. 

The  root  of  Rheum  officinale,  Baillun,  and  other  species  of  Khettii 
growing  in  China,  Chioesu  Tariary,  and  Tartury. 

Ilhubarb  occurs  in  hard,  irregularly  cylindrical  or  roundish  pieces,  of  a 
browuish-yellow  color,  peculiar  bitter  taste,  and  imparting  to  the  t«.*eth  a 
MQBe  of  grittineas,  due  to  the  presence  of  great  numbers  of  minute  crptals  of 
the  oxalate  of  calcium.  There  were  formerly  two  chief  vajrieties  in  market, 
the  Russian  and  the  Chinese,  The  first  of  these  was  the  best,  and  was  dis> 
tinguished  by  the  exterior  of  the  pieces  being  oat  or  pared  with  a  knife^  and 
by  a  coninJ  liole,  evidently  made  for  inspection  with  the  point  of  a  sharp 
instrument,  and  never  reaching  beyond  the  centre  of  the  mass.  The  cans* 
of  the  superiority  of  this  brand  of  rhubai'b  was  the  dose  governmental  in* 
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on  which  it  receired  on  the  Kuasiim  Iroiitier*     Saoli  pieces  aa  failed 
lo  pjisa  the  officiaia  found  their  way  into  commerce  thrcjugh  Turkey,  iind 
constitut4?d  the  do-cal]<id  Turkey  RhuUtrh^  which  resemhled  the  Russian  in 
external  cliaractere,  but  waa  of  somewhat  inferior  quality.     The   Ohinejfe 
RhuhHrh  was  distin;jjuiiihed  by  the  outside  of  the  pieces  having  been  scraped, 
ad  by  the  existence  of  a  large  hole  ruiniuig  clejir  through  and  otlen  retain- 
Bg  a  portion  of  the  oord  upon  which  the  roots  had  been  strung  to  dry» 
Owing  to  the  ejtpiration  and  nou-renewiil  of  the  treaty  between  the  govern- 
ments of  lius»Ja  and  of  Tartary,  the  only  officinal  variety  of  rhubarb  now 
in  the  market  is  the  Chinese.     Besides  the  true  officinal  varieties  from  Aata, 
there  is  a  drug  in  commerce  which  frt^m  its  source  is  known  as  European 
MhuUtrlt.     It  occurs  in  long,  eylindrieai  pieces,  or  very  often  is  cut  to  imi- 
^■ile  one  of  ihe  varieties  of  the  genuine  drug,  from  which  it  is  to  be  di^tin- 
^Kuished  by  its  more  spongy  texture  aud  by  the  complete  or  alma^it  complete 
^^bseiice  of  gritfinei^  when  chewed.* 

The  active  principles  of  rhubarb  have  not  all  been  made  out;  it  certainly 

^^OnCaina  citrysophauic  acid,  aud  a  peculiar  tauiiic  acid,  to  which  it  owes  its 

^Bitrtngeocy.    Chiysttjihattic  Acul^  crystal  I  izci*  out  of  alcijhu!  in  orange-ycllow, 

^^■oldcn,  shining  needles;  out  of  benzoic  in  orange-yellow  or  pale  six -sided 

^■thombic  plates  ;  with  nitric  acid  it  produceii  a  tine  yellow  color ;  with  the 

alkalies,  a  beautiful  purple-red.     According  to  Schlossberger^  Bucheimi  Mey- 

kow,  and  Auer,  it  is  not  purgative  ;  but  Schroff  hna  found  It  to  ho  so. J     It 

certainly  i*  nut  the  chief  purgative  principle  of  the  drug.     The  substances 

^■koown  as  Rhem  and  HhuUirbariti  are  complex  bi}dies. 

pHYfiiOLOoiCAL  ACTION. — Khubarb  is  somewhat  sttimachic,  tonic,  actively 


•  In  ih«  y*eU  tho  European  rhabarb  bi^  buea  ooti»tdor«rl  uf  liute  rnluo;  bufc  reciiutljr 

icUiin«il  tbjtt  it  b  iM  good  a§  tho  Asifttio.     See  U.  S.  DityeuMator^p  l^tb  otl,,  p. 

Z&;  «J»u  Frof.  lituliu*  {Apotheker  Ztitumj,  Bd.  vL,  ISTl). 

t  Under  tho  namoi  of  Ova  PttmUr  and  of  Aramha   or   £7Ary«arpio   bftve    hmg  bo«fl 

uaed  in  Bniul  and  ibfl  Bnat  indies  oertaiD  po«nlijr4,  varying  from  fLoe  tu  ooarjAe  uiid  fruoi 

%  Itgbt  yeiluw  to  »dark  obooolAte,  whioh  uru  now  ka<>iirn  to  b«  identical.  And  tho  product 

of  ft  Brmiilian  tree,     Thoy  dopond  for  their  acliv^tty  upija  cht-jf^opkauif:  acid,  of  which 

;|aier  stu-tes  ihej  fre^iiiontly  uontain  as  louob  wt  sixty- five  per  cent,     l^v,  I.  At^bburton 

Dp«oa  h»i«  louud  that  IrOim  lix  to  oi^tit  grains  of  thli  ftoid  taken  i n tor nnllij,  after 

^vboat   foar   buiir»  produce  vumiting;^  sotuetimus   reptsatod   at  intervals  and   §omotimet 

foHoired  by  parj;ia^  {British  M«d,  Juurn,,  Mny^  1S77).     The  ilovroeis  of  Xh^  rotult^  be 

^H  Wi«vei  to  bv  duit  to  tbo  difficulty  of  absorption.     Tbe  only  praetioAt  applioation  of  the 

^^BHoa  powder  or  its  activo  principle  \»  in  eeriain  ikin  disoaiies,  ^aapecially  in  ptofian*. 

^H|Looordirig  to  the  rusearoboii  of  Dr,  Balmano  St|Uter,  ItA  powur  m  this  disorder  ii  ex- 

^^Hlraordiuury.   -ilo  Ufc«  an  ointment  made  by  di^sutving  th«  acid  in  hot  lard  {^r.r  to  ^U 

^^  In  ^t),  oooiing,  and  luixing  thoroughly  with  a  p&>§tle<     Tho  ointuieiit  soniutiuiai  produceti 

ezoemive  irritation,  het)c«  it  is  advia^d   to  coiiiuionco  iritb   a  elrougth  of  tiut   more  thitn 

twenty  grains  to  the  oanoe,  well  rubbed  in  twice  dally.      Tbe  acid  ttalns  of  a  dark 

parple;  this  can  bo  removed  from  hair,  undorolotheg,  etc.,  by  hot  benzole,,  if  no  Hoap  or 

Alkali  baa  been  used.     Tbo  ikln  and  naiti  are  ti^d  to  contain  enough  of  potaab  to  set 

tba  dye, 

X  &m  DU  Pfi*ita€n*tof;  p.  98fi« 
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purgative,  and^  owing  to  its  tannic  acid,  secotidjirily  astringeot,  leaTiO] 
decided  toiidtincy  to  constipaiion  after  the  primary  purj^tion.  Owiag  pi 
ably  to  its  cliryi^ophunic  ucid,  it  givca  a  yellowish  color  to  the  milk  of  uurs  m  i 
women  aud  to  the  urine.  Khuburb  urine  h  to  be  diatinguished  from  ihat  * 
jauodtce  by  its  beconnnx  purpli^b-rcd  on  the  addition  ofttn  alkali.  Rhub^^ 
is  asfii^rted  to  affect  chiefly  tbc  muscular  cout  of  the  bowcK  and  to  pur;:e  1 
increii:i5iog  pcrii^talsiis ;  but  I  have  never  mot  with  any  proof  of  ihls  count*  ^ 
belief 

Til ERAPEUTlcs.— Notwithstanding   its   astringent   property,  rhubarb 
largely  used  iis  a  habitual  laxative,  because  it  does  not  impair*  but^  on  t 
contrary,  seems  to  atrcngthen,  the  appetite  and  the  digestion.     It  should  rm- 
be  used  in  a  high  sthenic  state  of  the  sysR^m,  or  when  depiction  is  w 
but  IB,  on  the  other  hand,  the  bc^t  purgative  when  it  is  dcsirv^d  simply 
unload  the  b<iwels  in  a  debillt^ited  f*ubject.      In  tiiarr/ura^  with   into&tni 
weakness  or  relaxation,  it  ia  the  beat  purgative  with  which  lo  unload  l\ 
bowels  of  acrid  secretions  retained  in  them ;  and  in  the  form  of  the  <ir*nw»\ 
gi/rup  romhiiied  with  an  alkali  it  is  especially  valuable  in  the  summer  bom 
cfmtpltiiiifs  of  children  when  the  stools  are  greenish  and  mucuu^ 

Admixistratiox.^ — Rhubarb  is  seldom  employed  in  powder,  bat|  whi 
used,  may  he  given  In  the  dose  of  twenty  grains.  In  chronic  constipatioi 
small  piueea  of  the  root  are  very  often  carried  in  the  pocket  and  chewed 
the  person  affect^  pro  re  nata.  The  U.  S.  Pharmacopoeia  reco,:niiL«  tt»^ 
following  prcparatiuns :  Extractum  i?to*.  do!*e,  five  io  ten  grains;  PUi 
Rkei,  each  con  raining  three  grains  of  rhubarb;  Ptittf^  Rkti  Omtpfrnt^ 
(two  grains  rlmbiirb,  one  iind  one-half  grains  alues),  dose^  iwu  lo  four  pilles:^- 
Ptilvis  Hhd  Cttmpouiu^  (rhubarb  and  ujagnt'iiia)^  dose,  hidf  a  dnichiu  to 
drachm ;  Extracium  Rhti  Fiiiitlurn,  dose,  twenty  to  thirty  nitnim*^;  Syrufi 
lihei,  dose,  for  on  infant,  a  tluidruehin  ;  Sj/rvpuit  Ji/iei  Arojnfttivfi,  do!<e,  fi^^ 
an  infant,  a  fluidrachnj ;  Ttnc/ura  Rhei^  dose,  one  to  two  fluidraciaiis  j  I7iiiii^* 
Rhei\  do»e,  one  to  four  flui drachms;  T^nctura  Rhei  Aromatt'ca,  dose^  \%ai^ 
to  one  fluid rachm  ;  Tinctura  Rhet  DufciK^  dose,  two  to  three  fluidrsdii 
The  aromatic  preparations  are  of  pleasant  taste  and  efficient. 


I 

1^ 


JuGLANS.  TJ.  S. — The  inner  bark  of  the  Juglans  cincrea,  or  oodiDoc:; 
butternut,  or  white  walnut.  Juglans  is  said  to  be  a  mild  cathartic,  roi»cm-' 
bling  rhubarb  in  its  actioo,  as  a  substitute  for  which  it  was  introduco( 
during  the  llevohitiou  by  the  famous  Dr.  liush*  The  dose  of  the  extrac^^ 
(^Extrucdtm  Ju^hiuduf  U.S.)  is  twenty  grains. 


ALOE-ALOES.    U.B, 

There  are  three  commercial  Vftrieties  of  aloes,  which  are  all  obtained  io  i 

fiimilur  manner, — i.e.j  by  cutting  off  the  thick  succulent  leaves  of  the  Variou 

phttit.4,  i^tnnding  them  up,  allowing  the  juice  to  drain  iuito  suitable  v« 

and  afterwards  inspissating,  either  by  exposure  to  the  sun  or  by  doirljf 
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CTSporating.     The  leaves  coiituin  a  very  lar^e  anaount  of  a  llut-k  muci* 
^inoQS  juice,  which  c^fcapes  uu  [iret^aure :  hcuce  aloes  |)re|nircJ  by  cxprcHH- 
Bg  the  leaves  or  by  boiling  thciii — bulb   of  wliioh  pruce^i^cs  ure  sonieiluies 
liced — is  very  inferior.     Socolrine  Aloen  U  the  product  of  Aloe  Soco- 
riiia,  which  prows  in  the  isliind  of  yocotra  in  the  Indian  Ocean,  iinJ  on  the 
authero  coant  of  Arabia,      It  alone  U  recognized  by  the  U.  S.  Phiirmtt- 
copoeitt.     BarLadoes  Aloes  ia  prepared  in  Biirbudoes  and  other  West  Indmn 
»1»tid»,  from  I  he  Aloe  vulgaris.    Cope  A(ueit  is  obtained  at  the  Cupe  of  Good 
loj>e,  J  Win  I  the  Aloe  J*  pica  til. 
Aloes  are  darkish  cxtructe,  of  a  bitter  nauseous  taste,  yielding  their  virtues 
alcohoi,  imperfectly  to  water,  and  very  perfectly  to  alknlinu  solutions.    The 
ape  aloes  is  said  to  be  *^  eharaet^rized  by  its  dark-olive  or  grtreniish-bJack 
Dlor^  its  smooth  and  very  glossy  surface  when  broken,  its  tran^lueency  at  the 
edges,  and  the  fine  bright-yellow  c^olor  of  its  powder^  which  i^  slightly  tinged 
with  groiin."     The  Soeotrine  aloes  is  dbtiiiguished  by  its  yellow i»h-brown  or 
rcddiiih-brown  colore  its  transilucent  edges,  agreeable  aromatic  odor,  and  b(*au* 
-fciful  gohlcn-yellow  powder.    The  Barbadoes  aloes  is  characlenzed  by  its  dark- 
er reddish-brown  color,  ita  dull  fnii:ture,  opaque  edges,  dij^iagroeable 
"nauseous  odor,  and  dull  olive-yellow  powden    Of  tho.se  varieties  the  Socotrine 
b  iOf«t  esteemer]  in   human  medicine.     The  Barbadocs  is  said  to  be  the 
^■lht>ngej$t,  but  ia  employed  almost  exclusively  in  veterinary  surgery. 
^B   Mesirs.  T,  and  H.  Smith  (Cftfmtcal  Guz.^  1851)  in  1830  discovered  in 
^^Barbadoes  aloes  a  crystalline  prineiple, — ^aloin, — which  Wiis  shortly  aflerwards 
^Bbund  by  Pereira  to  exist  already  cr^'i^tallizcd  in  the  sap  of  various  species  of 
^"itloe  plants,  and  was  subsequently  obuiined  by  Groves  (Pharm.  Jtntrn.,  xvi») 
Irom  Soc<itrine  aloes.     Alfiin  cr\.stidlizes  from  its  watery  solution  in  snlphur- 
yeJlow  granules,  from  a  hot  alcoholic  solution  in  star-like  groups  of  needles* 
|Jt  is  neutral,  odorless,  of  a  taste  at  tirst  sweetish,  afterwards  intensely  bitter; 
oluble  with  diflSculty  in  cold,  freely  in   boiling,  water  and  alcohol.     The 
fttement^  regarding  the  purgutive  properties  of  aloin  are  exceedingly  con- 
adictory,  some  physicians  finding  it  a  drastic  purge  in  doses  of  one  or  two 
ains,  others  declaring  that  fifteen  grains  of  it  have  no  effect^  whilst  others 
that  it  is  a  mild  purge.     It  is  evident  cither  that  there  are  several 
anees  described  and  used  under  the  same  name,  or  else  aloin  owes  itJ< 
purgative  properties  to  some  impurity  that  adheres  to  it  closely,* 


^fcilui 
^Bpron 


•  CoOiiiH  Chtm,  Gat.^  185 1 1  DU  r/?«fi««f»*ro/<,p.  1047  ;  Tram.  Bnt.  Phtxrm,  S,»\,  I872t 
BTriV.  .If*-*/.,  I.,  18S7,  p.  747;  B*dl,  Thfmp.,  xoi.,  p,  2513;  Lmti.  \UiL  lirmni,  IS77.  p,  Ifjil; 
Uinh.  Mtit  Journ  ,  IX.,  p.  ltHl2;  xxii.,  p,  1087.  l>r.  FnitiiuUller  {M^ii.  Chir,  CrNUalh,, 
fien,  187S>i  I'lv.)  fniys  that  one  to  ihruti  ^ruiiu  wf  Merck's  iiluin  Uii<Mn]viMl  in  hot  wiiter 
diuiintterod  bypod^rmienny  aotit  ns  4*tj  elfieicfit  farg*;  whilst  Dr.  R.  Kobn  jvffirm!'  tbnt 

I  kins  utod  both  alofv  mid  »ldii  of  three  tlifloreal  commerciiLl  vnrivituji  IvyfKxleruiicalljr 
ff Iboat  «(recU  giviiij^  ten  limei  the  dose  emplvjod  by  FroniiiUller,  In  the  Lower  animAljB 
t.  Kobn  found  the  hypiKlenuJij  injei'liotiJ*  iucaust>  gMtru-PEileriti7<  with  atiiuiuinoum  urm«, 
hd  A  peoulitir  inflamixiation  of  the  ki  Jooys  :  0.1  grm.  of  Mercks  jiUdn  f^jr  every  kilo- 
|?iiiiimcor  iKKlily  wr'igbt  vm  fwin  I  to  ho  n  fnUil  df>?e  fff  the  dog.    Atoiu  eoiild  b«detccto4 

I  ib«  urioo.     (M«tbud  of  utial^aiii  giveu.)     Schmitit**  Jahrtt,^  ojioir.  246. 
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PiiY'siOLoaiCAL  AcTiON.^ — AloGS  b  a  stoiDachic,  stimulatit  cathmtiCy  J 
umrkablL'  far  die  sluwnesi*  of  it«  action.  It  has  Wen  sup|>oeeU  to  lufluc"^^ 
cliie%,  ir  ijot  RilelyT  the  lai'^e  iutcwtiiic,  and  the  cliiiical  cviticttce  is  t«3^ 
^roit^  tliiit  ill  overdoses  it  produces  irrit^idon  of  the  rectutu.  T\ui  bcl 
fornititly  so  liuiverhiil,  tliut  it  is  capablo  of  producing  htemurrlitiidi,  han  bt:^ 
very  uiucli  weakened  by  die  re^earcln'S  of  a  number  of  uiodeiu  obi^rrv 
among  w bom  maj  be  mentkiued  Troua^eau  and  Pidoux  (SlUl^,  Thera^ 
r.¥ol.  ii.  p,  444).     Its  Lubituiil  Uiie  in  large  du.se8  ia  jsaid  to  cauae  teiit^iu' 

iliugof  weigbt^  beat,  and  imeajiiiieiiis  m  tbe  pH;lvi.'5,  and  occasioDally  exel 
tiou  of  thfj  ji^^xuul  urgims.      Altboiigb  I  bne  iLsed  it  u  good  deal,  bowev< 
have  never  $jeeu  thr.de  refiulu.    It  undoubtedly  bits  a  tendency  to  iuerea^ie 
nieudtruid  flow.    Aloeia  \&  eerUiiuly  abd<jrbed,  as  is  shown  by  die  Ikot  ttl 
by  Dr.  Gerhard  {North  American  Med,  and  <lSm/*//.  Jo  a  in,)  and  oUier 
aervera,  that  it  will  purge  when  its  powder  Ls  sprinkled  upon  a  bli^C-ered  : 
fko6t     In  regard  to  its  action  iu  combination,  Prof.  Stdlt*  stated  Unit  wh_ 
other  and  fjuiekly-operating  cathartics  are  taken  along  with  aloes  it  docs 
appear  to  mudiiy  their  action  ■  but  Hi  it  ij<  udiniai^^terLid  seven  or  eight  ho< 
before  a.  valine  or  other  active  purgative)  a  eambined  and  very  pow< 
openitiou  is  the  result. 

Therapeutics. — Aloes  in  Muall  doses  b  one  of  the  best  remediis  fur 
Bit  pat  ion  of  atiiuic  sulyeet^s,  especiiilly  when  a  stomachic  stimulant  is  in< 
In  thesse  eases  it  may  often  with  great  advantage  be  combined  with  n  nimp 
bitter,  one  or  two  grains  of  it  taken  directly  after  meals  being  generally  si 
fieient,  Iti  the  con.Htipation  of  plethora  it  ^should  not  be  employed;  neith 
ehouid  it  be  admin ijitered  when  active  abdomiiiid  or  rectal  iudauiinati 
exists.  During  pregnancy  it  may  be  used  as  a  laxative,  but,  unle^  s^j 
especial  indieatioo  calls  for  its  use^  it  is  best  avoided^  Large  purgative  d 
of  it  should  never  be  given  to  pregnant  women,  as  it  certainly  irritates 
pelvic  organs,  and  is  even  said  to  bave  the  power  of  causing  abortiou. 
morly  it  was  taught  that  aloes  should  not  be  used  in  heworrhoid*  ,*  but  mi** 
if  not  all,  of  the  cases  of  this  affeetion  depend  upon  a  conrlition  of  relaxatio 
of  tiie  rectal  veins,  and  Dr.  Fordyee  Barker  (*4mmcan  Prucl  it  wrier  ^  187 
inuiMt^  upoti  the  great  value  of  aloes  in  piles,  and  stat^eg  that  Opfiulxer  wj 
espeehilly  famous  for  hts  treatment  of  this  atfectiou,  and  that  his  prescriptioj 
were^  when  piles  are  asaoeiated  with  cout^dpation,  aloi*^  and  quiiitne ;  wi 
out  constipation,  aloes  and  siLlpbate  of  iron.  For  bleeding  piles  he 
B. — Ferri  sulphat.,  3i;  ext.  alo^  aq.,  3m  cx^  taraxaci,  q.  s.  Ft.  pil 
go.  S, — One  morning  and  evening,  and  increase  to  three  a  day  if  qi 
eaiy.  When  eostiveness  accompanies  atonic  anienorrhcBa^  aloes  alone 
all  die  laxatives  should  be  exhibited  j  and  it  is  also  of  service  la  atonif 
menorrha^ia, 

ADMiNiaTiiATioN. — Alo€8  18  Very  rarely  or  never  used  by  itself  to 
duoe  free  purgation,  but  may  be  given  in  the  dose  of  from  ten  to  twenty 
grains ;  in  the  dose  of  from  three  iu  five  grains  it  is  a  decided  laxative. 
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[often  containt  sticks  and  other  extraneous  matters,  the  U,  S.  Pharma- 
eo|»a>k  directs  that  an  Aloe  Pur\fic(ftu,  or  Pim'fied  Ahes,  should  be  made  by 
diaeolviog  the  cruc'e  drtiL^  In  u1iH>hol.  straiDin^^  and  evaporatiiT)^,  The  prep- 
uiitioD9  are:  tljo  iiucture  {  Tutctura  Ahes^ — 1  to  10,  U,  S.), — dose,  as  a 
itivc.  one  to  three  teii^pooii  fills  ;  the  Hit  dure  of  aluat  and  viyrrK  EU:dr 
Prtfprieiiiivt  (Tinchtra  Aloes  et  Mi/rrhm, — aloes  and  rayrrh,  uii  1  to  10, 
U»  S.),  dose,  as  a  laitative,  one  to  two  tea**pooriiuls  ;  the  wine  (  Vinum  Alot*^ 
<J  to  lot),  U.  S/),  which  eontaitiB  also  cardumom  and  ginger, — dose,  as  a 
ativc,  onc-hrtlf  to  one  teaspoon fu I ;  the  pills  {FUnlm  Aloes,  U*S.),  which 
contain  each  two  grains  of  aloes  and  two  <rr£iin8  of  soap ;  the  Pills  of  Ahen 
}ui  Astifetida  (Pilalai  Aloes  ft  Antiftiftdi^,  U.S.),  useful  iia  co.stiveness 
hysterical  or  old  sabjectH,  each  pill  contaiinng  four  grain?*  of  a  mtkB'^  com- 
of  equal  proportions  of  aloca,  asafelida,  and  soap;  the  Pilk  of  Ahti 
'Iff  Mastich  ( Pilnhf  Aht^it  cf  Mosfi^^ht's^  U,  S.),  the  famous  *'  Lailtf  Webster 
Hner-Piliy'  each  containing  two  grains  of  aloes;  the  Pllh  of  Ahen  and 
{Ptlulm  Aloet  et  M^rthm,  U,  S.)^  used  in  amenorrhcca,  and  contain, 
log  two  grains  of  each  ingredient  in  every  pill ;  the  Pith  of  Ahem  and  Iron 
{Pilitl^  Aloes  et  Ferri,  U.S  ),  containing  each  one  grain  of  aloes  arid  one 
of  dried  siulphate  of  iron. 


SENNA-SENNA.    U,S. 

The  leaflets  of  the  shrubs  Cassia  aeuti folia  and  C.  obovata,  of  Nubia  and 
Upper  Kgypt,  and  of  C»  elongata,  of  Southeni  Arabia.  The  senna  leaTca 
ury  from  three-fourth  a  of  an  inuh  t^)  an  inch  and  a  half  in  length,  and  are 
be  di»tiMgui.shod  by  the  inefjuality  of  their  haaesj  the  two  Hides  of  the 
kiujna  or  leal^-hlade  joining  the  midrib  at  unef(ir.il  heights  and  angles.  There 
t>hrec  eominerrial  varieties  of  senna,  which  are  named  from  the  places  of 
eir  expc^rt,  Alexamiria  Sennn,  the  most  common  variety^  w  di.^tintruished 
the  presence  of  the  shorter  itrqel-kavtrs,  with  equal  bases,  by  the  ovate- 
inted  leaflets  of  Cassia  acutifoha,  and  by  the  scattered  mucrooate-obovate 
,flcte  of  C.  obovata*  Imlia  xSenHa  is  characterized  by  the  oblong  leaflets, 
one  to  two  inches  in  length,  eniire  and  perfoet.  Tn)H/ii  Senna  may 
recognized  by  the  great  extent  to  which  the  leaflets  are  broken  up.  The 
active  principles  of  senna  have  not  been  cumtaletely  isolated,  but  appear  to 
be  several.  Onhartic  Acid^  diticoverrd  by  DraggendurfF  and  Kubly  {  VirrUl 
renschri/l  far  Prakt.  Pharm,^  Bd,  xvi.)  is  undoubtedly  actively  cathanic, 
Kubly  found  that  fifteen  grtilns  of  it  disscdved  in  an  alkaline  stilution 
ueed  in  six  boars  frequent  watery  discharges,  with  gi'iping ;  but  the 
hes  of  Bourgeois  and  Bouchut  (^L*  Union  Phamiaceutique^  Not. 
871)  indicate  that,  besides  cathiirtic  acid,  there  are  in  senna  ehrysophanic 
acid,  and  a  purgative  principle  which  has  not  as  yet  been  isolated.  The 
cathnrtine  of  the  older  writers  is  undoubtedly  a  complex  body. 

PHYiilOLOOirAL  Acn  TON. — Senna  is  a  very  jK>werful  cathartic,  producing 
watery  fecaJ  discharges^  and  acting^  it  is  said,  as  readily  upon  dwiue^  dog^ 
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cats,  and  horses  as  upon  man.  According  to  Prof.  Stills,  both  Gonrten  and 
Kegnaudot  found  that  its  infiision  injected  into  the  veins  caused  vomiting 
and  purging.  It  is  undoubtedly  absorbed  ;  and  Bergios  affirms  that  it  will 
impart  its  purgative  property  to  the  milk  of  nursing  women. 

Therapeutics. — Whenever  a  brisk,  somewhat  irritating  cathartic  is 
desired,  senna  may  be  selected.  When  given  alone,  it  is  very  apt  to  gripe 
severely,  and  is  consequently  more  oflen  used  in  combination,— especially  its 
infusion  with  Epsom  salt  {BUick  Draught).  In  obstinate  fecal  aceumula' 
tion  the  Black  Draught  constitutes  a  most  efficient  and  safe  remedy.  It  if 
claimed  that  senna  does  not  leave  a  tendency  to  constipation  aA^r  its  action; 
and  hence,  in  small  doses,  it  is  preferred  by  some  as  an  habitual  laxative. 

Administration. — Whenever  senna  is  exhibited,  an  aromatic  should  be 
united  with  it,  to  lessen  its  tendency  to  gripe.  The  leaves  are  not  given  in 
substance.  Tlie  dose  of  the  fluid  extract  (^Extrnctum  Smnst  Fluidum, 
U.  S.)  is  two  fluidrachms  to  half  a  fluidounce ;  the  con/ecfum  ( Con/cctio 
Sennse,  U.  S.)  is  a  very  complex  but  elegant  preparation,  used  only  as  a 
laxative,  in  doses  of  one  to  two  drachms,  especially  in  pregnancy,  and  not 
suited  to  dyspeptic  cases,  on  account  of  its  tendency  to  derange  the 
digestion.  Iii/usum  Sennst  Compontum,  U.  S.  (Black  Dravght),  contains 
manna  and  sulphate  of  magnesium, — a  very  active  hydragogue  purge,  dose, 
four  fluidounces;  the  dose  of  the  syrvp  {Synipus  Sennst^  U.S.)  is  one  to 
four  fluidrachms ;  the  Pulvis  Glycyrrhizse  Compositu^,  U.  S.,  or  com  pound 
liquorice  powder,  is  an  excellent  pleasant  laxative  in  doses  of  thirty  to  sixty 
grains. 

Euonymus^  U.  S.,  or  Wahoo^  the  bark  of  the  Euonymus  Atropurpurens, 
is,  according  to  the  experiments  of  Prof  Rutherford,  an  active  chulagogae 
in  dogs,  and  <;iven  in  the  form  of  the  fluid  extract,  or  of  the  solid  resinoid 
extract,  eufmymin,  its  effects  are  often  most  happy  in  cases  of  habitual  con- 
stipation and  hepatic  torpor.  It  acts  very  slowly  and  purges  only  moder- 
ately. The  dose  of  the  fluid  extract  is  a  dessert-  to  a  tablespoon ful ;  of 
euonymin,  two  to  four  grains:  in  cases  of  dyspepsia  it  may  be  repeated 
with  good  results  two  or  three  times  a  week.  The  dose  of  the  extract 
(Extract um  Euonymiy  U.  S.)  is  three  to  six  grains. 

SALINE  PURGATIVES. 
Maonesii  Sulphas,  U.  S. — Sulphate  of  Magnesium,  or  Epsom  Salt,  is 
now  manufactured  on  a  large  scale  from  dolomite,  the  double  carbonate  of 
calcium  and  magnesium,  and  from  native  siliceous  hydrite  of  magnesium. 
Sulphate  of  magnesium  ordinarily  occurs  in  small,  acicular,  slowly -efflores- 
cent cr}'stals,  containing  about  fifly-one  per  cent,  of  water  of  crystallization, 
soluble  in  their  own  weight  of  water  at  ordinary  temperatures.  By  proper 
firecautions,  it  may  be  obtained  in  large  quadrangular  prisma,  terminating 
in  a  four-sided  pyramid  or  a  dihedral  summit  The  taste  is  bitter,  saline, 
oauseouB. 
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Phtsiolooical  AcTlo?f,— Epflom  salt    is  a  most  active  hydragogue 
Uhartic,  producing  very  large  watery  dbcliarges  without  causing  any  irrita- 
ioD  of  the  iutestitjes.     Id  very  Itirj^e  doses  it  b,  liowcver,  eapiible  of  pro- 
lacing  frital  hypcrc^ithanjisi ;  luid  Clirii^iibioQ  reports  the  C4k»e  of  a  hiy  ten 
Btrs  old,  Hrtid  to  Viave  been  killed  by  two  ounces  of  the  salt^  without  the 
nduction  of  purcation.     Injected  into  the  veins  of  the  dojr  or  rubbit  it  haa 
ecn  found  by  Dr.  J.  IL  IWkc  to  be  a  deadly  poison,  cuusim^  ik'iuh  by 
>  of  respiration,  and  ul.^o  dopresi^iiijj;  the  heart  {Expert mfnfef If  Bfitrti^e 
Wirkan^  d.  Magnesia  Sul/urica^  Jmntg.  Dm,^  GiittiDpen,  18S1)» 
Therapeutics. — Wheoever,  in  iiifianimation,  it  is  desired  to  deplete 
droogh  the  Vmwel^,  the  gulphate  of  magnesium  offers  the  most  advantageous 
rvlDethod  of  doin;;  it,     Esipecially  is  thii*   the  case  when  the  intestines  are 
sffected,  as  in  nUrriih  or  in  colitis.     There  is  probably  no  other  purgative  in 

Ieuinnion  use  whieh  pr<jduce8  at  the  same  time  Buch  free  sertmn  evacnatlona 
ftiid  so  little  int-estitml  irritation.  Oo  account  of  tlie  effieieney  tjf  it8  action 
itid  the  watery  character  of  its  discharges,  it  is  especitdly  applicable  to  caaee 
tif  /ecai  accumulation  and  of  obstinate  coUca  pidomtm.  The  dose  is  half 
.in  ounce  to  an  ounce,  properly  diluted.  Recently  the  }jjpoderraic  use  of 
the  sulphate  has  attracted  some  attention.  M.  Luton  has  found  that  ten 
centigrammes  (L53  gr.)  administered  in  this  way  usually  provoke  several 
wateiy  stools  {Giiz.  Uebdoni.,  1S74,  p.  455). 

H  Liquor  Magnesii  CiXRATia,  U.  S. — Solution  of  Citrate  of  Magnenum 
18  prepared  by  putting  into  a  etrong  bottle  a  syrupy  solution  of  the  citrate 
of  magnesium  containing  an  excess  of  citric  acid,  adding  the  bicarbonate 
of  potassium,  and  corking  tightly.     On  account  of  its  agreeable  taste  and 

I  effervescence,  this  preparation  is  much  used  as  a  purgative.  It  is  similar 
lo  Epsom  salt  in  its  action,  but  is  less  efficient,  more  apt  to  gripe,  and 
more  irritating.  It  ought  not  to  be  used  in  inflammatory  affections  of  tlie 
1)owels. 

Magnesii  Citras  Granulaths,  U.  S. —  Granulated  Citrate  of  Mag- 
esium  contains  less  free  acid  than  the  solution,  and  in  therefore  somewhat 
less  pleasant  to  the  taste.     The  dof^e  its  one  to  three  teaspoon fub  taken  in 
solution  whilst  effervescing. 


I 


SoDit  Sulphas,  U.S. — Suljihafc  of  Sotlium,  or  Glaubers  Salt,  u  at 
re^Dt  manufactured  from  common  salt  by  means  of  sulphurie  acid.  It 
occurs  in  sii-sided^  very  efflorescent,  striated  prisma,  which  finiilly  cmmble 
into  a  white  powder.  It^  taste  resemblea  that  of  Epsom  salt,  but  is  more 
nauseous.  On  this  account,  and  because  itn  action  upon  the  economy  is 
similar  to  but  barsher  than  that  of  tlie  sulphate  of  magne?*ium,  in  human 
medical  practice  it  has  been  completely  auperacdcd  by  the  latter  salt.  The 
dose  is  a  quarter  of  an  ounce  to  half  an  ounce,  properly  diluted. 
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SoDii  Phosphas,  U.  S. — Phosphate  cf  Sodium  occurs  in  colorless,  trans- 
parent crystals,  which  effloresce  and  become  opaque  on  exposure.  It  is  a 
tribasic  phosphate,  one  part  of  water  acting  as  a  base.  It  is  soluble  in 
four  parts  of  cold  water,  and  has  a  saline  taste,  dosely  resembling  that  of 
common  salt.  In  large  doses  it  is  said  to  be  a  mild  saline  pui^ive,  but 
as  such  is  at  present  very  rarely  used.  Within  a  few  years  the  use  of  the 
phosphate  of  sodium  in  chronic  infantile  diarrhosa  has  attracted  a  good 
deal  of  notice.  Originally  recommended,  so  far  as  I  know,  by  Dr.  Routh, 
in  his  work  on  Infant-Feeding,  as  being  a  valuable  nutrient  or  alterative  in 
children,  attention  has  been  especially  drawn  to  the  phosphate  of  podium  by 
Dr.  William  Stephenson  {Edinhtrgh  Med,  Jmm,,  1867,  vol.  xiii.  p.  336). 
He  believes  that  it  acta  upon  the  liver,  and  adduces  much  clinical  evidence 
in  favor  of  his  views.  The  cases  in  which  he  especially  recommends  it  are 
"  inffints  who  are  being  artificially  reared,  and  who  are  liable  to  frequent  de- 
rangement of  the  bowels ;  also  when  the  phosphatic  elements  in  the  food 
seem  deficient ;  where,  from  the  character  of  the  motions,  there  is  a  deficient 
or  defective  secretion  of  bile.  It  is  thus  of  service  in  cases  of  chalky  stools 
or  white  fluid  motions,  and  in  many  cases  of  green  stools;  also  in  duodenal 
dyspepsia,  and  in  diarrhoea  and  weaning."  Dr.  S.  G.  Webber  {Boiton  Med, 
and  Surg,  Joum.y  1868,  vol.  i.  p.  5)  confirms  these  statements  of  Dr.  Ste- 
phenson, and  in  a  few  cases  I  have  seen  very  notable  effects  from  this  use 
of  the  drug. 

PoTASSii  ET  SoDli  Tartras,  U.  S. —  Tartrate  of  Potassium  and  Sodium^ 
or  Rochelle  Saffj  is  made  by  the  addition  of  the  carbonate  of  sodium  to  a 
solution  of  the  bitartrate  of  potassium.  It  occurs  in  large,  colorless,  trans- 
parent, slightly  efflorescent,  prismatic  or  half-prismatic  crystals,  which  are 
soluble  in  two  and  a  half  parts  of  cold  water,  and  have  a  slightly  saline 
taste.  It  is  a  mild  saline  purgative,  decidedly  less  efficient,  but  much  leas 
offensive  to  the  palate,  than  Epsom  salt.  The  dose  is  from  half  an  ounce 
to  two  ounces,  properly  diluted. 

PuLVis  Effervescens  Compositus,  U.  S. — Seidlitz  powder  is  in  two 
packets,  the  white  paper  containing  thirty-five  grains  of  tartaric  acid,  the 
blue  pajier  forty  grains  of  the  bicarbonate  of  sodium  and  two  drachms  of 
Rochelle  salt.  When  they  are  taken,  the  powders  are  dissolved  separately, 
the  solutions  added,  and  the  whole  drunk  whilst  effervescing.  They  are 
very  acceptable  to  the  stomach,  refrigerant  and  laxative  rather  than  purga- 
tive. Sridlitz  powders  are  used  almost  exclusively  to  evacuate  the  bowels, 
and  exhibited  after  blue  mass  to  "  carry  off'*  mercurials,  etc.  They  should 
be  taken  on  an  empty  stomach,  as  before  breakfast.  One  powder  is  the  usual 
dose ;  but  not  rarely  even  two  powders  will  fail  to  purge. 

PoTASSi  Sulphas,  U.S. — Sulphate  of  Potash^  or  Vitriolated  Tartar^ 
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mis   Formerly  used  as  a  purgative,  btit  is  no  longer  employed  in  medicine, 
ftxcept  in  the  preparation  of  Dover's  powders. 

Tbi3  Snfphonnate  of  Sodium  baa  recently  been  brouglit  forward  as  a  aub- 
rtituto  fur  Hp»om  salt.  A  very  great  advantage  in  claimed  for  it,  in  tliat  it 
Kas  a  n^frcjsliing  flavor  with  very  slight  bitternessT  ^^^  when  given  in  flavored 
Byrupe  tnakej^  a  very  pleasant  drink.  Its  action  is  said  to  be  rapid  and 
thorough.  The  dose  is  two  to  four  dmchms  for  ehildren ;  four  to  sti 
drueli  uih  for  an  adult. 


DRASTICS. 

As  already  stated,  the  drnsHct  are  those  vegetable  cathartics  which  are 

a-ctivi«ly  irritant.     With  ficrhaps  one  or  two  exceptions,  in  sufficient  amount 

tlic*^  Eire  cafiahle  of  causing  fatal  gastro-intestinal  irritation.    The  line  between 

tHo   drat^tie^  and  the  stronger  pnrgatives  is,  of  course,  placcfl  more  or  less 

url^itiurily,  since  the  various  cathartic«  differ  in  action  almost  by  insensible 

«i^^ir«3€S.     Thus,  jalap,  although  includetl  among  the  drastics  in  this  work, 

uai^lit  with  perhaps  even  greater  propriety  he  classed  among  the  purgatives, 

inoe  it  is  very  little  more  active  or  irrit^mt  than  is  senna.     Further,  these 

icsdies  in  combination  seem  to  loae,  in  a  measure,  their  power  of  causing 

inrii^atiuii^  and  to  bec^jme  useful  purgatives.     A  fact,  however,  which  makes 

f:lj«'     dsissification  here  employed  clinically  usei\il,  although  it  be  not  scien- 

ta.fi ciaally  accurate,  is  that  none  of  these  remedies  should  be  used  when  a  pur- 

tt-i'veii»  dt«ired  to  relieve  gas tro-intesti rial  iuiammation  or  irritation;  and, 

OKi      ^ti  oih»ir  band,  when  a  revulsive  action  Ls  wished  for,  as  in  some 

^^    l>iaiu -disease,  one  of  the  drastics  should  always  be  selected. 


^T 


JALAPA.-JALAP.    U.S. 

T*Tie   tuber  of  Exogonium    purga,   a   convolvulaceous  vine  growing  in 

c^3c:[aa.     Jalap  comes  into  the  market  in   two   forms:    one,  that  of  the 

3r*^cariger  rrntts,  which  are  sold  undivided;  the  other^  thnt  of  the  old  roots, 

"^wrtiicli  urc  brought  into  the  market  in  transverse  or  longitudinal  slices,  and 

pieces.      The  first  variety  consistB  of  very  hard,  irregularly  globular, 

rittj^  roots,  about  tfie  sixe  of  a  shut  fist,  or  smaller,  and  often  slasheci  with 

'^■^^lejtl  incisions,  made  for  the  purpose  of  facilitatinig  drying.     The  section 

^J   Jn^Iatp  is  always  distinctly  resinous,  if  not  to  the  naked  eye,  at  least  to  the 

isiofi  aided  by  a  lens.     The  active  priuciyjle  is  a  duplex  resin,  one  portion 

^Kich   is  sofl,  and  soluble  in  ether,  the  other  {Rhodeorefin)  hard,  and 

®^^Ulde  in  the  latter  menstruum.     lihodeorctin  is  asserted  by  both  Kayser 

J   **    ^laycr  (  U,  S.  Ih'ifpeumtori/)  to  be  the  purg;itive  principle  ;  hut  Mr.  J,  C. 

I    ^ttpt    {Amer.  Joitr.  of  Fharm.^  1801)  has  shown  that  the  soft  resin  is 

l^ully  jieti%'e.    The  percentage  of  resin  varies  very  much  in  different  speci- 

**^**,  but  Is  much  greater  in  those  that  are  worm-eaten. 

**Hyslou^uiCAI*  Action. — Upon  dogs  and  horses  jalap  (Stills,  T/ierapem- 
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ticsj  vol.  iL)  is  said  to  act  as  a  powerful  hydngogao  cathartic,  and  in  oto^ 
doses  as  a  gastro-intestinal  irritant.  If  the  experiments  of  Cadet  de  Gaan- 
court  be  correct,  it  probably  acts  by  absorption,  as,  according  to  that  observer, 
diarrhoea  may  be  produced  in  dogs  by  its  free  application  to  ^e  shaven  skin. 
Prof.  Stills,  however,  asserts  that  it  does  not  impart  its  purgative  propertieB 
to  the  milk  of  nursing  women,  and  that  in  man  it  is  not  absorbed  by  the 
skin.  In  man  jalap  produces  free  hydragogue  catharsb,  often  with  nausea; 
or,  if  in  overdoses,  violent  vomiting  and  purging. 

Therapeutics. — Jalap  is  especially  indicated  when  it  is  demrable  to  pro- 
duce large  watery  stools.  It  is,  however,  "very  rarely  used  alone.  A  £ivorite 
combination  with  many  practitioners  is  of  it  and.  calomel.  In  the  form  of 
the  compound  potoder  (^Pulvis  Jalapae  ComposifuM,  U.  S., — jalap,  thirty-five 
parts,  cream  of  tartar,  sixty-five  parts),  jalap  is  very  frequently  used  with 
great  advantage  in  cucites  and  also  in  other  forms  of  general  dropsy.  It  is 
believed  when  given  in  this  way  to  exert  some  influence  upon  the  renal 
functions :  for  very  many  cases  the  proportion  of  cream  of  tartar  in  the 
officinal  compound  powder  is  too  small,  and  should  be  increased. 

Administeation. — The  dose  of  powdered  jalap  is  ten  to  twenty-five 
grains,  of  the  abstract  (^Abstractum  Jaiapx,  U.  S.),  five  to  thirteen  grains. 
The  resin  {Resina  Jalapat^  U.  S.),  like  the  other  purgative  resins,  is  pre- 
pared by  precipitating  a  saturated  tincture  with  water.  According  to  Huse- 
mann,  the  ordinary  adulterations  of  jalap  resin  may  be  detected  by  the  solu- 
bility of  the  substances  employed  in  the  oil  of  turpentine,  which  does  not 
affect  the  genuine  article.  On  account  of  its  tastelessness,  this  preparation, 
as  well  as  the  similar  one  of  scammony,  is  sometimes  employed  as  a  purga- 
tive for  children.     The  dose  for  an  adult  is  from  two  to  four  grains. 

00L00TNTHI8-00L00TNTH. 

The  fruit,  deprived  of  its  rind,  of  the  Citrullus  Colocynthis,  or  bitter 
cucumber,  a  vine  growing  in  the  Cape  of  Good  Hope,  Japan,  Syria,  Egypt, 
Turkey,  the  islands  of  the  Grecian  Archipelago,  etc.  The  fruit  is  a  round 
gourd,  from  two  to  four  inches  in  diameter,  of  a  whitish  or  pale-yellow  color. 
It  occurs  in  the  market  with  or  without  its  rind.  The  pulp  is  dry  and 
membranous,  whitish,  and  contains  the  active  purgative  glucoside  QdocynthiR^ 
first  discovered  by  Herberger. 

Physiological  Action. — The  experiments  of  Orfila  and  Schroff  have 
shown  that  upon  dogs  and  rabbits  colocynth  acts  very  much  as  it  does  in 
man,  producing  copious  watery  evacuations,  and,  although  not  so  irritant  as 
gamboge,  in  overdoses  causing  death  by  gastro-intestinal  irritation.  If  the 
statement  of  Kichter  that  violent  purgation  may  be  induced  by  rubbing  the 
abdomen  with  tincture  of  colocynth  be  true,  the  active  principle  is  without 
doubt  absorbed. 

Therapeutics. — Colocynth  is  rarely,  if  ever,  used  alone,  but  is  given  iD 
combination  with  the  other  drastics,  or  with  milder  purgatives,  to  increase 
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^^Bcir  ictivitj.     It  i^  frequently  added  in  small  quantity,  with  advantage,  to 
^^■xaiives,  especially  when  the  constipation  is  womcwhat  obstinate,    lis  ininuto 
^^vulk  i»  ofleo  of  great  advantage  in  the^e  cases.     Neither  colocjrith  nor  any 
^^nf  its  combinations  should  be  used  in  dropsy.    Its  chief  ubg  is,  as  a  laxative, 
^Hp  unload  the  bowels^  and  to  deplete  dire<.^tly  from  the  portal  circutation : 
^Hpren  in  cases  offering  these  indiendons  it  m  almoi^t  never  UB4?d  alone. 
^H    Toxicology. — Colocynth   has  nut  rarely  produced  deiith,  preceded  I*> 
^Bljpercath arsis  and  the  usual  symptoms  of  ^'astru-intestnial  irritation.     1'he 
^Hktal  dose  probably  varies  very  much.     Christison   records  the  death  of  a 
|Hiroinan  twenty-four  hours  afler  taking  u  teas^MJonful  and  a  half  of  the  puwdor. 
Ttoques  chronicles  a  fatjd  fehnilt  pnjdiiced  by  less  than  a  drachm  of  the  pow- 
der in  decoction,  but,  on  the  other  hand^  narratcii  a  ca.se  in  which   three 
drachms  faUed  to  kill  (HimcDiann,  Ilandbuch  der  ToxicuUjgie^  p.  G25). 

Administration. — Colocynth  is  used  only  in  the  form  of  the  extrad 
{Exinictum  Coloc^nthidU^  U.  S.) ;  useful  as  an  addition  to  laxatives, — dose, 
ft8  a  purgative,  three  to  ivo  grains ;  and  of  the  cmtiptjiiTul  exiract  (^Exiractum 
Coloc^nthidiit  CoTtipositum^  U.  8.),  which  contiiins  extrnct  of  colocynth,  six- 
teen parts,  purified  aloes,  Mty  parts,  resin  of  scanunoiiy,  fourteen  p;jits, 
caTdamom,  six  parts,  soap,  fourteen  ptirts,  and  is  a  very  mcful  pur;;aiive 
preparation,  either  as  a  laxative  in  minute  do^e  (one  to  three  grains)^  or  in 
laige  dose  (five  to  twenty  gruins)  as  au  active  purgative, 

^^V  80AMMONinM-gOAMMONY.  IJ.3* 

^B    A  resinous  exudation  from  the  root  of  the  Convolvulus  Scammonii,  a  vino 

^Hgrowing  in  Syria.     It  is  said  to  be  obtained  by  cutting'  off  the  rf>ot  obliquely 

!■  ftbout  two  inches  from  the  origin  of  the  stenis^  and  caticbing  in  ifhelU  the 

few  drachms  of  milky  juice  whieh  exude  frum  each  rnt^t.    From  these  shelb 

it  is  emptied   into  a  ve5.^cl  and  allowed  to  concrete.     Be  lb  re  ex  port  at  inn 

it  18  usuidly  adulterated  with  the  expressed  juice  of  the  leaves  and  stalks, 

and  with  chalk,  flour,  ashes,  sand,  etc.     This  adulteration  was  formerly 

earned  to  a  very  ^^^at  extent,  but  is  at  present  Indulged  In  to  a  much  less 

dei^e.     The  pure  or  Virgin   Scammon^  is   in   irreguhir,   ri»ui;h,   tis^ured 

maiBSes,  of  various  sizes,  commonly  8*jlid,  with  a  dull  resinous  fnicture,  and 

of  a  dart  greenish  cc>lor,  inclining  to  black.     The  smell  is  peculiar,  rcscJU- 

bling  that  of  old  cheese.     The  taste  afler  a  time  is  acritl     FncHtmm  or 

adulterated  scainmony  occurs  in  cakes  of  varioiu  si7x\s  and  .shapes,  and  is 

jomctiuiea  spoken  of  as  nrnf^innom  or  cretacrom  scamirinny,  according  to 

be  material  used  for  its  adulteration.     The  active  principle  id*  scammtmy  is 

'  a  resin,  very  similar  to  that  of  jaliip.     The  proportion  of  this  re^nin  tti  the 

drug  varies^  according  to  the  purity  of  the  artiele,  from  eight  to  ninety  f»cr 

eot.    The  U.  S.  PhartuacopcDia  directs  that  scammony  shall  contain  seventy- 

Ifive  per  cent,  of  the  resin. 

TllERAPEtTics. — Scammony  acta  upon  the  system  like  jalap,  but  in  8<jmo- 
what  more  irritating,  and  therefore  more  apt  to  gripe  severely,  aud  is  still 
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more  strongly  oontra-iDdtcated  in  inflammatory  diseswes  ol    tltc  intesC**™! 
canaL     It  ia  decidetily  lesfl  drastic  thiiti  giimboj^e.     It  is  nevor  med  »!«:*  •^*» 
but  in  combination  with  other  lew  active  cathartics.     The  dose  of  the  i 
{Kmnia  Scummonaf  U.S.)  is  two  lo  live  grains. 

A«  all  uf  the  inf^Tedients  hnve  be<in  noticed,  the  present  seems  the  pro"^^^^^ 

place  for  the  consideration  of  PjLi;L^  Catijahtic^'E  CoiiposiXiE,  U. S^— ^ 

Compound  Cathartic  I^iht,  These  popular  pilb  contain  each :  eompoa^^  ^r:>d 
extract,  of  culocynth,  one  nnd  a  third  grains;  abstract  of  jalap  and  caloi*^  ^^\ 
each  one  grain  j  ganiboge,  one-fourth  of  a  j^ain.  As  there  ia  soap  in  ^^^  ^Mie 
first  ingredient,  the  calomel  is  sooner  or  later  rednced  to  the  black  oxide  ^^oX 
mercury. 

The  compound  cathartic  pills  are  a  very  efficient  purgative,  generally  i 
producing  much  g-riping.     They  cause  large  watery  stools,  and  are  used  wb^ 
it  in  desired  to  empty  the  bowels  and  deplete  from  the  porta!  circulntioii- 


PODOPHYLLUM-PODOPHYLLUM.  U,8. 
The  rhizome  of  the  Podophyllum  pelt  a  turn,  i»r  May-apple,  a  perenr 
herh^  growing  in  the  Northern  and  Middle  United  Stales.     Podophylli 
CKJcura  in  simple  or  branched,  cyliridricjd,  brownish  piece?,  about  the  thi^r  ^"^  ■ 
ness  of  a  goose-quil!,  smooth   or  wnnkied  longitudinally,  oflen  obw^ur- 
marked  with  the  scars  of  leaf-scalcs>  and  furnished  with  numerous  rooileti 
tlheir  reninonts  attached  to  the  lower  surface.     The  taste  is  bitteri**h,  ac 
Qauseoua.     The  rhisiome  contains  the  alkaloid  Berbenna,  but  the  purgat 
power  resides  in  two  resins,  one  sotublci  the  other  insoluble,  in  ether.* 

Physiological  Action. — The  experiments  of  Dr.  Snow,  of  Dn  S* 
Percy  (Amrrican  M*d.  Times ^  vol  iv/),  of  Dr.  F.  E.  Anstie  (Med.  Tin 
m\d  Gaz,y  March,  1863),  and  of  others,  have  shown  that,  whether  admin 
tercd  by  the  mouth  or  hy|>odermically,  podophyllum  produces  id  the  lo^ 
animals  purging,  with  colicky  pains  and  sometimes  voroiting.     K  the  dose 
sufficient,  the  gtools  are  bloody,  and  after  large  amounts  death  o<?cuns,  pr 
ce^icd  by  hypercatharsis,  prostration,  and  slight  convulsions.     Ou  postrmo 
tern  examination,  Br.  Anstie  found  intense  inflammation,  with  uloemtifm  ( 
the  mueotis  membrane  of  the  ismidl  intestines.     Upon  man  f>o<h>|»]iylluw  i 
a.K  upon  these  nniniids,  producing  in  large  doses  violent  cathar^is^  ac^coistfi 


•  PodowjMotiki  RtAtet  (AreK.  Erp^r,  Pnth.  «.  Pharm.,  xiii.  40)  tbnt  be  h&9  itoljit«i| 
dryfitnlHne  iubfitriuc«  { Podophyitfttarm)  whieti  he  b«1iev««  to  b«  ibc  Active  p»rt  of  |wj*Ii^  " 
phyllhi.     Onc-tpntb  of  a  gmin  of  it  in  a  oat  produced  faUl  ri>mititig  «nd  purging.     H^^ 
Ibe  notion  of  nn  i:ilk»H  it  ta  resolved  into  two  Bubfltunccfi,  pikt'opodnphi/Hin  and  p»*4**pky€^^^ 
linic  luiid,  which  aIik)  exiet  in  ibo  rbiirtme.     PikropodophyUin  re§fmbl»4  podopbTllotott!^ 
in  ttn  nctiion  upon  the  organi^^m,  but  U  Ir^f  pciwerful.    Dr  D.  0.  Br»u  bii«  nfcd  |KKlopbyllc»- 
toxin  n*  a  purgative  for  children,  and  flnda  it  to  oumplutuly  reprwrnl  podopbyllm.     !*■ 
»  obitd  thirtoen  ymtin  old  be  gives  fn»m  six-  U»  nine- hundred ihf  of  a  gmin  {AreJk^/.  Xti^ 
d^rkeifk,,  il.  18R0). 


CATHARTICS. 


488 


nled  by  mucli  paia^  ond  is  probably  capable  of  acting  ae  a  fatal  gastro-iDtea- 
tiii&l  irritant.  Teo  gralofi  produced  in  a  Rtroog  woman  Tioleat  bifious  but 
not  bloady  voniiting  and  purging,  with  collapse,  but  fioal  rccoTery  (Philad, 
Med.  Times^  xii,  520),  The  expenmeutB  already  alluded  to  show  ihat  it 
acts  by  being  absorbed,  wbicb  ii  confirmed  by  the  experience  of  Dr.  Percy, 
wbo  found  thai  it«  application  to  an  ulcer  was  followed  by  its  specific  effects. 
It  bus  been  claimed  thai  it  acts  especially  upon  the  liver;  and  much  cliuical 
testimony  has  been  adduced  to  support  this  view,  which  is  also  eonfiniied 
by  the  experiments  of  Hutherft>rd  (see  p.        ). 

TUEEAPEDTICS. — Podophyllum  acts  as  a  purgative  like  jalap,  but  more 
riowly  and  more  continuously,  and  is  more  apt  to  produce  *^bjhons  dis* 
chargei"  and  gnp^ug  pains.  In  this  country  it  is  very  largely  used  in  cases 
of  acute  constipation,  and  with  very  good  effect  \  and  it  hiis  also  been  com* 
mended  very  highly  by  nutucroua  practitioners  in  the  so-called  ^^  hiiiouM 
attadct''  Owing  to  the  extreme  slowness  of  its  action,  it  is  not  well 
adapted  for  combination  with  brisker  cathartics.  The  same  quality  fits  it, 
however^  for  use  with  calomel,  it  requiring  nearly  the  same  length  of  time 
as  that  drug  to  produce  purgation.  L,  Lewis  {Brit.  Med,  Journ.^  1876,  ii., 
p,  &4i>)  affirms  that  in  small  repeated  doses  (gr.  ^,  t.  d.)  it  Ls  a  |K)werful 
Blimulaut  of  the  gustatory  nerves. 

Administration, — Although  an  extract  {Extmetum  PodophyUi)  ii 
officinal,  podophyllum  is  scarcely  ever  given  in  other  form  than  that  of  the 
f€sin,  commonly  known  as  FoduphyUia,  Resiua  PudophylU  (U.  S.)  is  pr«> 
pared  by  precipitating  a  concentrated  tincture  with  water:  as  berberina  is 
Boluhle  in  the  latter  menstruum,  the  resin  as  thus  obtained  is  free  frt>m 
the  alkaloid.  The  portion  of  tliis  duplex  resin  which  is  soluble  in  ether  ij 
certainly  more  actively  purgative  than  the  other  part,  to  which,  indeed,  any 
purgative  property  is  denied  by  some.  Dose^  as  a  purgative,  from  one-sixth 
to  uue-fourih  of  a  grain  ;  as  a  laxative,  one-twelfUi  of  a  grain. 

ILATEEIUM. 
A  substance  deposited  by  the  juice  of  I  he  fioiit  of  the  Momordica  Elate- 
riura,  or  squirting  cucumber,  a  native  of  Greeoe,  but  cultivated  in  England. 
In  the  interior  of  the  ovate  fruit  is  an  elastic  sac,  which  contains  the  seeds 
and  Bi  ripening  becomes  so  distended  with  juice  that  when  the  fruit  falls  off 
die  %*ine,  and  the  suppirt  is  removed  from  the  stem  end,  a  rupture  occurs  at 
the  latter  position,  and  the  liquid  with  the  seeds  is  forcibly  projected.  The 
elalerium  is  said  to  be  contained  only  in  this  inner  juice.  In  order  to  avoid 
k>8a,  tlie  fruit  is  picked  with  a  piece  of  the  stalk  adherent  to  it  beftire  rif*en- 
ing,  and  is  opened  by  stlicing.  Eiaterhtm  occui-s  in  light,  friable,  slightly 
inourved,  green ish-gray  cakes  about  a  tine  thick.  The  taste  is  acrid  and 
bitter;  the  fracture  finely  granular.  Owing  to  the  variubility  of  commercial 
eluteriuQU  the  U.  S,  Pharmacoptciu  now  recognises  only  the  active  principle, 
Elatcrin  {Elaterinuvif  U.S.),  which  was  first  separated  in  a  pure  state  by 
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Morries  (Repertor.  fUr  Pharm.,  xxxix.  134).  It  crystallises  in  colorless, 
shining,  rhombic,  six-sided,  odorless  tables,  of  a  very  bitter  sharp  taste  and 
neutral  reaction.  According  to  Dr.  H.  Kohler  (  Virchow^s  Archiv,  Bd.  L 
p.  287),  it  is  insoluble  in  water  and  glycerine,  readily  soluble  in  cold  alcohol, 
and  soluble  with  difficulty  in  ether  and  turpentine.* 

Physiological  Action. — Locally  applied,  elaterinm  is  a  very  decided 
irritant,  producing,  according  to  Pereira,  ulcerations  in  the  fingers  of  those 
who  handle  the  fruit  and  prepare  the  dru(r  for  market  When  taken  inter- 
nally, it  acts  on  man  as  a  most  powerful  hydragogue  cathartic,  producing, 
when  the  dose  and  administration  are  properly  regulated,  enormous  watery 
stools,  without  much  irritation.  On  the  lower  animals  its  action  is  much  leas 
certain.  Yiborg  asserts  that  a  horse  was  unaffected  by  a  pound  of  elaterium 
fruit ;  and  I  have  given  one  and  even  two  grains  of  a  presumably  active 
elaterium  to  a  dog  without  producing  very  obvious  results.  If  the  dose  be 
sufficiently  large,  all  animals  probably  are,  however,  fatally  affected  by  elate- 
rium, perishing  by  progressive  depression.  Prof.  Stills  asserts  (  Thempcvtia 
vol.  ii.  p.  451))  that  the  death  is  not  rarely  preceded  by  violent  vomiting  and 
purging  ;  and  even  when  these  are  absent  during  life,  post-mortem  examina- 
tion reveals  congestion  and  inflammation  of  the  gastric  and  intestinal  mucous 
membranes.  In  none  of  my  own  experiments,  which  have  not  been  very 
numerous,  has  any  purging  been  present ;  further,  in  Dr.  Kohler 's  elaborate 
investigation  {loc.  ciV.),  elaterium  dissolved  in  alcohol  was  injected  under  the 
skin,  the  powdered  elaterium  was  put  into  the  rectum,  and  was  given  by  the 
mouth  after  the  gall-duct  had  been  tied  so  as  to  prevent  the  flow  of  bile  into 
the  intestine,  and  in  neither  case  was  there  any  purging,  but  prostration, 
apathy,  disturbed  respiration,  salivation,  and  violent  convulsions,  ending  in 
death.  From  these  experiments  Dr.  Kohler  draws  the  conclusion  that 
elaterium  exerts  a  general  action  upon  the  system,  for  which  its  introduction 
into  the  blood  is  all  that  is  requisite,  and  also  a  purgative  influence,  for 
which  it  is  necessary  that  there  be  bile  in  the  duodenum  to  dissolve  the 
elaterium  and  cause  it  to  act  locally  on  the  intestine.  The  objection  to 
this  conclusion  is  that  our  present  light  seems  to  indicate  that  elaterium 
does  not  purge  dogs  and  rabbits,  even  when  given  under  ordinary  circum- 
stances. Furtlier,  there  is  considerable  evidence  to  show  that  elaterium 
a|  I  plied  cxtonially  will  cause  purging  in  man  (see  Stills,  Therapeuticjs^  vol. 
ii.  J).  459).  If  this  be  true,  the  application  of  the  conclusions  arrived  at  by 
Kiihler  to  man  certainly  would  be  incorrect.  Kbhler's  experiment  proved 
that  in  animals  elaterium  is  absorbed,  even  when  given  by  the  mouth,  since 
he  found  it  in  the  urine  of  the  poisoned  dogs  and  rabbits. 

TiiERAPEi'Tics. — Elaterium  is  certainly  the  most  efficient  of  all  the  hydra- 
ffoiiue  cathartics,  producing  in  properly-regulated  doses  the  freest  evacuations 


•  For  the  behavior  of  it  with  various  rciigcnti*,  and  for  the  methuds  of  searching  for  it 
iu  medieu-lcgal  iuvvstigations,  the  reader  is  referred  to  Dr.  KShler's  memoir. 


CATHARTICS. 


487 


with  oomparattYely  little  pain  and  tmtatioii.  It  is  therefore  indicated  when- 
ever  a  powerful  cathartic  of  such  nature  is  indicated.  It  is  the  moet  efficient 
of  all  tlie  medicines  of  the  class  in  general  dropsy  or  in  asciteM,  As,  huw- 
etet,  its  action  is  very  exhausting,  great  care  should  be  exercised  not  to  give 
it  in  too  large  dosea,  and  also  to  support  the  strength  of  the  patient  during 
the  period  of  purgation,  and  aft4jrwards  by  alcoholic  stimulants,  casilj- 
digested  nutritious  food,  and  appropriate  hygienic  measures.  In  the  latter 
of  dropsy  the  injudicious  use  of  ekterium  may  faror,  and  no  doubt 
aeccleratod,  the  fatal  result,  by  intensifying  the  exhaustion.  An  idea 
has  prevailed  that  elaterium  is  especially  valuable  in  vrecmia,  because  it  pro- 
duces an  elimination  of  the  urea  in  the  stoob ;  but  I  have  been  unable  to 
find  authority  for  the  asserted  elimination.  Be  this  as  it  may,  however, 
clinical  experience  has  demonstrated  the  utility  of  ctatcnum  in  chronic  renal 
disease.  In  order  to  deplete,  elaterium  has  been  employed  in  various  diaeasoSi 
but  this  use  is  not  to  be  encouraged,  and  especially  when  there  is  any  gastro- 
intestinal irritation  or  inflamnration  are  the  salines  much  preferable  to  elate- 
rium. In  cases  of  plethora,  however,  when  there  is  a  sudden  detemdnathn 
o/hlaod  to  the  head  and  a  very  powerful  impression  is  needed,  the  vegetable 
cathartic  may  be  advaotageously  employed. 

ToxicoLoov. — Elaterium  iss  without  doubt  capable  of  destroying  life,  and 
that,  too,  when  not  in  large  quantity.  I  know  of  but  one  recorded  death, — 
that  of  a  woman  who  took,  by  the  advice  of  a  qujick,  two  and  twotillhs 
grains  of  the  extract  of  elaterium  and  sixteen  grains  of  rhubarb.  Violent 
aud  uncontrollable  vomiting  and  purging  came  on,  and  proved  fatal  in  thirty- 
fix  hours.  After  death,  the  gastro-inteatinal  mucous  membrane  showed 
marked  evidences  of  inflammation.  (See  Becfcs  Medical  Jun'sprndence^ 
12th  ed.,  vol  ii.  p.  719.) 

APMIN1STR.4T10N.— It  is  not  safe  to  commence  with  more  than  one  sixth 
of  a  gruin  of  ehiteriuin,  to  which  should  be  uiiiied  a  grain  of  the  extract 
of  hyoscynmus  and  a  drop  of  some  uroroatic  oil.  The  dose  of  the  officinal 
elaterinum  is  one-twenlieth  of  a  grain;  of  the  trituration  {Tritnmfio  Ela- 
ttrini — ^1  to  10,  U.  S,),  one-half  a  grain. 


OAMBOGIA-GAMBOGE.    TJ,  S. 

A  gum  resin,  obtained  in  Siam  by  breaking  of  the  leaves  and  young 
'  shoots  of  the  tree  known  by  botanists  as  the  Garcinia  Morella,  and  catching 
in  suitable  vessels  the  juice  as  it  drops.  When  the  receptacles  consist  of 
hollow  bamboos,  the  juice  hardens  into  cylindrical  casts,  striated  externally, 
and  with  a  central  cavity  due  to  the  loss  of  substance  in  drying.  This  is  the 
MMsalted  pii>€  gtmiboge.  Gamboge  in  ttorts  occurs  in  irregular  masses.  Gam- 
boge is  a  hard,  resinoid  substance,  of  a  brittle,  often  conehoidid  fnieture,  of  a 
deep  reddish-orange  color  on  exposed  .surfaces,  more  yellowish  wlien  freshly 
broken,  affording  a  bright-yellow  powder,  insoluble  in  water,  with  which  it 
forms,  however,  an  intensely  yellow  emtdsion.     It  has  little  or  no  taste,  but 
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when  obewed  produces,  afler  a  time^  an  acrid  Bcrisatlon  io  the  faticei 
contains,  accordiog  to  Christison,  as  much  as  seventy- two  per  cent  offlniss* 
hoffic  acid^  a  resrnoua  acid  of  a  cherry-red  color,  formiug  red  aalta  wii^ 
alkidicd.     This  would  ap])ear,  however,  to  be  only  one  of  the  purgative  piK 
oiples  of  the  drug,  since  it  is  less  drastic  than  an  equal  weight  of  g-iUal 
(Ohriatiaon,  Ann.  Clicm.  /^A«rw.,  xxiii.  185;  Vaho^  Additam.  qui^d.ud  f 
tmten  cheni.  tt  ph^mtd,  Besumrum  fjuarund^m  oc/mparatas^  Dorpcit,  1851 
DaraszkicwIc'Z^   Mefetemata    de    ReMnarum^  pramertim   ReMiuse    (jhU'i^  «' 
Tract  a  hittsttnali  Rationibm^  Doqmt,  1858);  five  grains  protluciug  iusii 
persons  only  watery  evacuations,  in  others  not  even  these,  and  ^  onicli 
seventeiiu  gmins  having  been  taken  without  more  serious  effect  Uian  s«v< 
purgation. 

Physiolohical  Action. — Administered   by  the  mouth  to  dt»gB,  cst^^^^i- 
hors&B,  and  probably  other  of  the  lower  auiuialst  gamboge  iicts  very  g^nereU 
as  a  violent  drastic  cathartic ;  but  from  the  experiments  of  Schaur  and 
OrfiJa  it  would  appear  to  cause  sometimes  simply  vomiting,  and,  when  in  t( 
large  amounts,  death,  without  any  marked  jjymptoms  other  than  thit*  *^ — -jf 
progressive  depression.    In  suuh  cases  the  gastro-intestinal  mucous  memt>nu^K=ie 
was  found  highly  inflamed,  and  the  intensity  of  the  irritatiim  pn.*ljab'y  p  t — »• 

I  lyzed  the  inUistinal  functionn*.     According  to  Diiruszkiewicz  and  to  Schav-^*-^i 
in  order  for  gambogic  acid  t4>  act  as  a  purgative  the  presence  of  bile  in  l»*^ 
intestine  is  ncL-essiiry.     As  it  baa  been  det4:*riuined  by  Schaur  (quoted    "^ 
Hui*eniann,  p»  754)  that  the  hypoderoiic  adirunijstratioD  of  gamboge  to  d*^^ 
results  simply  in  the  production  of  local  abscesses,  and  as  A.  L.  Kic^^^ 
asserts  that  when  applied  to  raw  surfaces  in  man  it  acts  simply  as  a  local  ^ 
taut,  it  Would  appear  at  first  sight  that  gamboge  does  not  act  by  ubsor^its 
This  is,  however,  probably  not  true,  the  alkaline  juices  of  tlie  olimeni 
canal  probably  dissolving  it  bo  that  it  can  readily  be  taken  up  by  the 
Further,  bo::h  Gmelin  and  Tiedemann  assert  that  they  have  found  tt«  pi 
cjples  in  the  urine,     i^chuur  hasj  however,  been  unable  to  detect  it  iu 
uriuQ  of  persons  or  of  animals  taking  it.     Even  when  he  injected  1j 

\  quantities  of  it  iuto  the  blood  of  dogs,  he  failed  to  find  it  in  the  uri 
although  he  did  obtain  a  resinoid  subst^mco  which  he  believes  to  be  a  d' 
rivative  of  gambogic  acid,     Lewis,  Abeille,  and  Ferriar  assert  that, 
given  in  certain  ways,  gamboge  acta  as  a  decided  diuretic.     K  tills  bo  trui 
absorption  of  it  must  occur, 

TiiEiiAPEUTics, — On  account  of  the  intense  irritation  which  laige 
of  it  produce,  gamboge  is  very  rarely,  il'  ever,  used  alone  as  a  purgritive,  bu 
is  employed  to  give  sharpness  to  purgative  combinations.     In  very  obstinal 
habkual  comtipation  it  has  been  used  iu  doses  of  one  or  two  g:raiii8  tt 
decidtMi  laxative.     Its  use  as  a  hydragogne  in  dropsy  is  to  be  absolutely  ooi 
demned,  it  being  much  less  effective  for  this  purpose,  and  more  irritntiog;, 
thui  various  other  substauoes.     The  dom  of  gamboge  b  from  two  to  £t9 
grams,  made  into  pill  with  soap,  or  given  iu  alkaline  solution* 
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OLEUM  TIGLII-OEOTON  OIL.    U.S. 

The  fixed  oU  obtained  froiu  the  seeds  fjf  tlie  Cratou  Tigliuni,  a  oupbor- 
biacooas  sbnib  of  Hiudostan  aud  other  portiona  of  Southern  Asia,  This  oil 
is  quite  viijeid,  and  varies  in  culur  from  a  ptUe  yellow  to  a  dark  reddi.s!i  brown, 
and  has  an  acid  reaction,  lUs  taste  is  hot»  acrid,  and  extremely  peraistont ; 
\t&  odor  faint,  but  peculiar.  The  compoaition  of  crnton  oil  is  very  complex, 
aod  the  active  purgative  principle  has  not  aa  yet  been  separated.  The  moat 
imporUnt  of  the  substances  m  far  discovered  in  the  drug  is  that  found  by 
T-  Schhppe  and  named  by  Kim  Oroionol  Accord  in  tjj  to  thia  investigator, 
it  ifl  not  the  purgative  princi]>le,  although  to  it  the  drug  owes  its  power  of 
causing  a  peculiar  dermal  inflammation. 

FuvsiOLnoicAL  Action. — Lrrcidly  applied,  croton  oil  is  an  intense  irri- 
tant, producing  upon  the  skin  an  eruption  which  Is  at  first  papular^  but  in  a 
very  short  time  becomes  pastulur.  Thii*  efl'cct  of  the  drug  will  be  consid- 
ered more  in  detail  under  the  heading  of  Couuter-Irritants.  When  given 
by  the  muulh^  oroton  oil  acts  upon  the  hui-se,  dog,  and  probably  other  mam- 
inali)  00  uf>on  man^  producing  violent  purging^  with  severe  griping^  and, 
when  in  sufficient  amount,  fatal  gastro-intc^tiual  inflammation.  The  cjuea- 
tiou  as  to  whether  it  acts  by  producing  a  simpk*  lucil  impression  or  by  ab- 
aorption  is  unsettled.  In  the  experiments  of  Hertwig  (StilU,  TherapetUicSf 
2d  ed.,  Vol.  ii,  p.  441*)  and  of  Bucheim  (  Vitchoics  Archw^  xii.  1),  purgation 
did  ntjt  follow  the  injeclion  of  the  oil  into  t!iO  veins  of  animals  ;  but  Con- 
woil  obc^iiuod  a  result  contrary  to  thlsi  and  there  is  oonaidcrable  testimony 
that  its  external  use  in  man  is  sometimes  tbllowed  by  iLs  specidc  eifects  upca 
the  alimeuUry  canal  (Stille^  TIterap>^  2d  ed»,  vol.  iL  p.  451).  The  probabili- 
ties seem  to  me  to  be  in  favor  of  the  purgation  being  due  to  the  absorption 
of  the  oil. 

Therapeutics. — Croton  oil  is  a  very  rapidly-acting,  violent  drastio  and 
hydragogue  cathartic.  It  is  chiefly  used  in  cases  of  obxtiaate  const tpat ion 
from  disease  of  the  nervous  system  or  from  lead-poisoniug.  The  tact  that  a 
drop  of  it  placed  upon  the  tongue  will  purge  actively^  peculiarly  fits  it  for  usd 
in  maniiit  Miriujii  tremens^  and  other  diseases  when  the  patient  rcfusee  to 
take  medicine.  When  it  m  desired,  as  in  some  brain-diseases,  to  rcvulse 
through  the  bowels^  oroton  oil  is  probably  the  most  available  of  the  cathar- 
tics. The  dose  is  one  drop,  which  may  be  administered  in  pill,  emulsion,  or 
by  simply  placing  upon  the  tongue.  In  overdoses,  croton  oil  b  a  violent 
poison. 

Toxicology. — Although  in  small  amounts  croton  oil  causes  such  severe 
aymptoms,  yet  in  larger  quantities  it  has  failed  to  produce  m  serious  results 
as  would  be  imturally  expected.  It  is,  however,  very  possible  that  in  at  least 
tioaie  of  these  recorded  cases  the  oil  was  adulterated.  Cowan  has  reported  a 
cast  (Husemann,  Ihadooloffie,  Bd.  iL  p.  443)  of  a  child,  four  years  old,  who 
recovered  in  two  days  ik>m  a  teaspoon ful  of  croton  oil  taken  on  a  full  atom- 
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ach ;  Adams  (7&uf.)  saw  recovery  in  an  adolt  after  the  ingestion  of  a  dndun^ 
and  in  the  Boston  Med.  and  Sur^,  Joum,,  1868,  i.  294,  is  recorded  the 
case  of  a  woman  who  took  about  an  ounce,  was  vomited  forty-five  mioutes 
afterwards  with  mustard,  and  finally  recovered.  The  minimum  fatal  dose  is 
not  known,  and  probably  varies  very  much.  A  child  aged  thirteen  montlu 
was  killed  by  a  quantity  believed  not  to  exceed  three  minims  (^Med.  Tima 
and  Gnz,^  1870,  i.).  Qiaoomini  (Stille,  TTierapeuticSf  vol.  ii.  p.  451)  reports 
a  case  io  which  twenty-four  grains  of  the  drug  proved  fatal  in  as  many 
hours :  although  there  were  but  four  stools,  the  patient  presented  the  symp- 
toms of  general  collapse,  preserving  consciousness  to  the  last :  a  liule  less 
than  two  drachms  have  caused  vomiting  and  death  without  purging  (Amer. 
Joum.  Med.  Sci.,  April,  1874).* 

Hellsdorus  Niger. — ^Black  hellebore  is  the  root-stock  of  the  Hdleboros 
niger,  a  native  of  Southern  and  Middle  Europe.  It  contains  two  acdre 
medicinal  principles,  HeUehorein  and  HelUbonn,  Both  of  these  substances 
are  glucosidcs.  According  to  Marm^  (qdoted  by  Husemann),  helleborein 
is  an  active  cardiac  poison  and  a  drastic  purgative,  whilst  helleborin,  although 
having  to  some  extent  the  latter  proper^,  acts  chiefly  as  a  narcotic,  pro- 
ducing in  animals  at  first  inquietude,  soon  followed  by  paitisis  both  of  motion 
and  of  sensation;  constantly  deepening  after  large  doses  into  death. 

Black  hellebore  when  taken  by  man  is  said  to  cause,  if  in  sufficient 
quantity,  violent  catharsis,  with  vomiting,  abdominal  pains,  cramps,  and  con- 
vulsions, which  have  ended  fatally.  Locally  applied,  the  fresh  root  is  a  vio- 
lent irritant.  It  has  been  used  in  times  past  as  a  hydragogue  cathartic,  but 
appears  to  be  both  uncertain  and  very  harsh  in  its  action,  and,  in  this  country 
at  least,  is  never  used  at  present.  The  extract  and  the  tincture  are  purga* 
tive  in  doses  of  ten  grains  and  two  fluidrachms  respectively. 

*  For  other  cases,  see  Med,  Oaz.,  vol.  xliii. ;  Edinburgh  Med.  Jouru.,  1861 ;  Lancet,  1S70 
I.;  Brit.  Med.  Joum.,  1874,  i.j  Ann.  d'Hyg.,  1871, 1. 


CLASS  rn-DruitETioa 


DlPRETICS  are  medicineB  used  for  the  purpose  of  iruTCsmng  the  flow  of 
tirine,  Sume  of  tliem,  without  doubt,  act  directly  upon  the  secreting  struc- 
ture of  the  ^dauds^  hut  others  of  thcrn  induce  the  increased  socretion  indi- 
rectly, by^  in  wmQ  way.  renioving  the  obstacle  to  R^cretion.  It  is  notorious 
that  diuretics  oflcn  fail  in  practice  wliou  their  action  is  most  up^ijently  needtjd. 
This  result^^  in  many  cases,  from  the  nature  of  the  disease,  and  is  not  because 
diuretics  are  powerless  or  uncertain.  Thus,  in  cardiac  disease  the  congiiJstioQ 
of  the  kidneys  may  be  so  great  as  to  render  accretion  impossible ;  and  it  is 
^■bqunily  evident  that  when  the  tubules  are  destroyed  by  Bright's  disease 
medicine  must  be  powerless  to  provoke  excretion. 

There  are  certain  a*7encic8  whose  influence  ujxjn  the  kidneys  should  never, 
be  lost  sight  of  in  exliibiting  diuretics.  Thus,  cold,  by  checking  the  secretion 
of  the  skin,  often  acts  as  a  most  cIRcieni  remedy  of  t!ic  class,  and,  whenever 
a  diuretic  action  is  iirj;ently  needed,  it  should  be  employed  as  an  adjuvan*  to 
the  medicinal  substances. 

Again,  mere  vascular  fulness  tends  to  provoke  excretion  of  water  by  the 
IddDeya.  This  assertion  does  not  rest  simply  upon  theory.  In  an  elaborate 
eeiiee  of  experiments,  E.  Roux  (Archives  Phi/moL^  1874,  p,  578)  found  that 
the  ingestion  of  large  quantities  of  water  greatly  increased  the  flow  of  urine, 
but  did  not  sensibly  affect  the  elimination  of  urea  or  uric  acid,  although  the 
eliminatitm  of  the  chlorides  seemed  to  be  augmented  ;  in  Docker's  (Briftgh 
and  Ftjr.  Med^-Chir,  J?^.,xiv,,  1854)  experiments,  however,  large  draughts 
of  water  increased  not  only  the  amount  but  also  the  solids  of  the  urine.  The 
recent  investigations  of  J.  Meyer  {Hofftnann  und  SchwalWt  J*thresb, 
1881,  345)  expliun  these  discrepancies  and  show  how  water  may  be  of 
service  in  various  diseases.  He  found  that  at  limes,  when  the  tissues  were 
fuil  of  the  products  of  disintegration,  the  eflect  of  water  in  increasing  elim- 
inatiot)  was  very  marked,  but  that  upon  the  wasting  processes  of  the  body 
the  water  exerted  no  influence.     Il  would  seem^  therefore,  that  whilst  we 

k cannot  by  water  produce  tissue  dibintegration,  we  can  wash  out  by  it  the 
tetained  products  of  tissue  change,  and  I  ciinnot  help  suspecting  that  the 
great  runty  of  nninherited  gout  in  America  has  tome  connection  with  the 
iiniversal  habit  of  drinking  water  very  freely.  The  taking  of  large  draughts 
of  simple  water  at  regular  intervals  has  been  found  to  act  very  favorably  la 
acnte  Bnght'g  disease j  greatly  increasing  the  urinary  flow,  and  at  the  same 
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time  leHsening  the  irntatiou  of  the  kidnej's.      In  variuus  inflanitiuiiic 
or  irritatkma  of  the  geuito-iiriijary  orgims,  ila  in  gnivel^  wbenever  it  xa  dtssi; 
to  make  the  secretion  \vm  irntatbg  or  less  concentruted,  the  vtilue  of  wi 
as  an  adjuvant  to  tnediciDtil  diuretics  should  always  be  taken  ndvuntiige  ofl 

There  certainly  \&  a  very  marked  antaguniKni  between  the  bowels  and  U 
kidueys,  bo  that  free  eatharsio  reduces  very  decidedly  the  accretion  of  u: 
There  la  ^Hm  an  antagonistic  relation  between  the  skin  and  the  kidnc)*s, 
that  an  increase  in  the  excretion  from  one  of  these  generally  results  in 
diminution  ul'  that  of  the  other  emunctory.     This  sbotdd  aJfio  be  taken 
vauta^e  vf  when  a  diuretic  action  m  desired.     Sweating  and  purging  at  s 
timuii  are  therefore  to  be  avoided.    When  a  diuretic  is  cxhibitedi  the  patlei 
should  he  kept  coal,  walking  about  if  able,  or  if  it  is  necessary  for  him  ^^^ 
remain  iu  bed  he  should  be  cuvered  Ughtly.     Not  rarely,  a  remedy  whic  -^^ 
when  admiuLstered  eold  and  the  patieut  kept  oool  afterwards  will  act  a& 
diuretic,  when  given  hot  atid  the  patteut  kept  warm  will  act  as  a  diaphoretic 

There  are  variuus  iaubatanees  which  are  of  such  nature  that  wheu  olimr 
Hated  by  the  kidueys  they  act  upon  the-  mucous  membrane  of  the  bUdd 
and  other  surfaces  over  which  they  pass.     It  seems  hardly  correct  to  spoa 
of  these  drugs  as  diuretics;  yet  they  are  best  considered  in  the  present 

The  chief  indicatiuus  fur  the  use  of  diuretics  are  as  follows: 

1.  Tq  maiutaui  ike  action  of  tfte  kidne^g.     It  is  hardly  necxjssary  here 
discuss  the  necessity  of  excreiion  to  the  system.     In  various  kidney  dii 
thb  indicatiou  is  very  urgent;  but  as  the  lessened  excretion  tc»o  often  d 
pends  u]xiu  a  profound  organic  alteration  of  the  renal  secreting  structure,  £i 
is  evident  that  vt^ty  frequently  diuretics  must  fail  when  most  needed.     I 
the  great  majority  of  cases  iu  w!iich  diuretics  are  used  to  fulfil  the  pres^M   ^K' 
indication,  only  the  mildest  of  the  cla^  should  be  employed.      Wheuev< 
there  is  iuflammation  of  the  kidueys,  even  if  it  be  chronic^  the  stimulatii^ 
diuretics  should  bo  avoided,     Wlieu  lessened  urinary  excretion  is  purely 
funecioual  in  its  origin,  diuretics  are  often  most  serviceable.     In    ievi 
especially  is  it  necessary  to  maintain  the  action  of  the  kidneys ;  for  tiii^ 
purpose  water  should  always  be  freely  given  during  fever.     The  alkaline 
diuretics  sometimes  may  be  exhibited  \  but  the  most  generally  scrvioeable 
all  remedies  of  the  class  in  these  diseases  is  the  sweet  spirit  uf  nitre. 

2.  Tij  evticttafejiuid.  For  this  purp<jse  diuretics  aie  employed  in  all  foi 
of  dropsy,  and  are  successful  in  direct  proportion  to  the  university  of 
effusion  and  the  structural  perfection  of  the  kidneys. 

3.  To  soot  lie  and  dimmixh  irtUafion  of  tfie  gemto-uruiar^  orgtm*,     Th^ 
value  of  water  in  fulfilling  this  and  the  next  indication  hui*  already  been 
pointed  out     By  lessening  the  acidity  of  the  urine  and  rendering  solubla 
the  uric  acid  which  is  present,  the  alkidies  ai'e  cs^ually  Lmp>rtant  in  carrying 
out  the  present  and  the  following  indication. 

4.  To  altci'  the  winaiy  secretion  so  a*  to  prevent  (he  deposition  of  citLc^ 
has  material     Notwithstanding  it  has  been  claimed  otherwise,  I  tliink  it 
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pDtlQbituble  that  as  yet  uo  practical  meomire  bail  been  devised  of  dissoWiog 

hi  culeultts  wben  once  formed.     Kvcn   to  alt-er  the  unnc  so  as  to  prevent 

'  ftirther  deposit  inn    is  prnbably  iuipmcti  cable,  except  in  ciwies  of  iiric  acid 

diaUieetis.    A  discuBsinn  of  the  use  of  diuretia*  for  this  purpose  will  be  found 

in  ttie  article  on  Potasb^  which  U  the  ouly  diuretic  used  to  meet  tbe  preaeot 

indicatiua* 

Diuretica  ore  very  naturally  divisible  into  tbree  sets, — tbe  bydragogue 
diuretics^  tbe  refrigemni  diuretits^  and  tbe  stiiiiulrtting  dlurcti*rs,  Tlici^e 
l^aascs,  of  course,  run  more  or  less  into  one  iinntber,  but  are  sulfieiently 
ILstinct  for  practical  purpoac«.  Tbe  dru^  belonging  to  tbe  first  set  e^timply 
increase  tbe  flow  of  water  from  tbe  kiduey^t  ^'^d  are  tberetbre  um'd  uhiufly 
f«ir  the  relief  of  dropsy  ;  those  of  the  seeoiid  division  exert  a  iniirked  sediitive 

Iiction  ujHjn  tbe  system, — ven^  generally  do  not  increase  to  a  great  extent  th« 
Irater  of  the  urine,  but  nit>;?tly  modify  tbe  secretion  in  one  way  or  tbe  other. 
Sfbcy  are  used  in  dropsy  to  alter  tbe  urinary  secretion,  and  for  their  seditlivo 
pud  ebininative  action  in  acute  disease.  Diuretics  belon^^ing  to  the  third 
iiviisiou  are  of  such  nature  that  theu'  active  principles  are  eliminated  by  the 
kidneys^  and  act  upon  the  mucous  surfaces  over  which  they  pass;  fur  wLiob 
purpoae  they  are  chiefly  emphjycd, 

HYDRAGOGUE    DIURETICS. 

SCILLA-SQOILL.  TT-S. 
The  bulb  of  Soilla  mnritima,  a  liUace*ms  plant  growing  in  the  south  of 
^^Kurope,  cKpeciully  on  the  shores  of  the  Mediterranean.  The  bulb  varies  in 
^wiKe  from  that  of  a  child's  bead  to  that  of  the  &$t.  It  is  composed  of  nu- 
^nierouB  layers  or  Bcalea,  wbieh  separate  when  it  is  sliced  for  drying.  As  kept 
^hn  the  shops,  squill  is  in  horny  flakes,  of  a  white  or  red  color,  be<-'oming 
^Plenthery  when  wet,  and  having  an  acrid  bitter  tiiste.  It  yields  to  water  and 
alcohol,  and  also  to  vinegsm     JSctHtfin  ht\ii  been  asserted  to  be  the  active  prin- 

•ciple  of  squill ;  but  the  »ctllifin  of  different  authors  is  diverse.  Accortling  to 
Reii,  tbere  are  two  active  prineiples  in  squill,  one  of  which  be  names  HriHitifif 
representing  tbe  diurutie  and  expectorant  properties  of  the  drug,  whilst  tbe 

*  toxic  and  irritant  properties  reside  in  a  .substance  wbieh  be  calls  scuhin ; 
>rery  recently  (Arch,  Exp,  Path,  und  Ther,,  xi.  22)  C.  V.  Jannersted* 
lka»  described  a  new  principle  from  squill  (iScilfain),  and  Merck  has  s*old 
tbree  substances  as  derived  from  squill, — sdUin^  scUHpicnn^  and  ^ctHi/ojcitt,^ 

*  JftFtuertted  vliLies  thai  hU  floillaiti  itier«tuM»e,  lind  aflerwarda  ditoioitboH^  blood-pnsia 
are,  4muii«»«  vomiting  nnd  imrging^  And  Onnlly  piimlyxM  tbo  bemrt-mtiiclfi, 

t  Dr.  Piv>nmilil]Gr  lin«  reported  i\(fmrfrtibfitt»,  1870,  xxiv.  350)  a«erie«  of  exp«Hifieiil« 
madfrUpon  perpKtnit  tufTflring  from  vnrumf  ailinent^^  witb  the  MlUn,  ftoitlipicrin,  nnd  scilli- 
loxiii  of  Merck.  Jlc  found  th«t  the  itnilitoj^in  in  date*  of  0.45  grain  acted  iw  a  mther 
QDCcrtmn  diuretic,  and  frequently  caused  giddinp.*((.  b«udAeho,  and  h<ffs  of  appetite;  acitlin 
tcffned  to  be  devoid  of  diuf  tio  properties,  whilst  il  gramme  of  a  soiutiou  of  t^c  illipitiriit 
in  wuler  (one  pjkft  in  fifty)  administered  hypodennlctilly  aatiaHy  tnvukiMl  il  great  floir  of 
oriAai  If  itbaat  other  evil  ■yaipti»tii4  than  some  Buiarlitig  at  tbe  place  of  Injeotiuiii 
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Physiological  Action. — According  to  tbe  experiments  of  Chatevi 
(quoted  by  Stills)  and  of  MaraiB,  squill  in  poisonous  dose  produces  in  dogs 
and  other  of  the  lower  animals  vomiting,  then  purging,  dulness,  stupor, 
intermittent  paralysis,  convulsions,  and  finally  death  in  the  course  of  twdre 
or  fifteen  hours.  The  temperature  always  &lls.  Recently,  Prof.  Schioff 
(  Wochenblutt  der  Zeitsch.  der  k.  k.  GeseJhch,  zu  Wien,  1864,  p.  424)  has  re- 
investigated  this  subject,  using  alcoholic  extracts  of  the  red  and  white  squill, 
and  also  the  scillitin  of  Merck.  Fifteen  grains  of  the  latter  caused  in  a 
vigorous  rabbit  great  weakness,  mydriasis,  and,  after  an  hour  or  so,  tremon 
gradually  becoming  violent,  partial  stupor,  labored  breathing,  and  finally 
death ;  twenty-three  grains  caused  in  another  rabbit  sinking  of  the  poke 
and  respiration-rate,  mydriasis,  diuresis,  and  death,  preceded  by  the  other 
symptoms  noted  in  the  previous  case.  The  alcoholic  extract  (fifteen  grains) 
caused  (loc.  ciLy  424)  in  a  large  rabbit  decrease  of  the  number  of  respin- 
tions  per  minute,  with  rise  of  the  pulse-rate,  narrowing  of  the  pupil,  semi- 
stupor,  and  finally  death.  On  post-mortem  examination  of  rabbits  killed 
with  the  scillitin,  erosion  of  the  gastric  mucous  membrane,  pericardial  and 
sub-pleural  hemorrhages,  pulmonary  apoplexy,  bloody  urine,  and  hypenemii 
of  the  kidney  and  brain  were  found.  In  rabbits  destroyed  by  the  extract, 
gastric  erusiou  and  the  various  hemorrhages  were  wanting.  It  seems  evi- 
dent that  the  scillitin  of  Merck  does  not  represent  squill.  In  a  recent 
memoir,  which  I  have  only  seen  in  abstract,  Dr.  Husemann  states  that  the 
extract  of  squill  has  no  expectorant  properties,  that  it  acts  on  the  heart  like 
digitalin,  that  its  diuretic  powers  are  dependent  upon  its  action  on  the  circa- 
lation,  and  that  both  in  large  and  small  doses  it  uniformly  produces  a  rise  of 
temperature  (^Deutsche  Med,  Woc/iens,^  No.  13, 1875 ;  abstracted  Lotid,  Mel 
Hec.y  1876,  p.  120).  Husemann  also  finds  commercial  scillitin  very  uncertain. 
These  statements  receive  confirmation,  at  least  in  part,  from  the  researches 
of  C.  Lupinski,  who  has  found  that  scillitoxin  is  a  powerful  stimulant  to 
the  peripheral  vagi  in  the  frog,  causing  slowing  of  the  pulse,  and  in  certain 
doses  diastolic  cardiac  arrest,  and  in  the  dog  slowing  of  the  heart.  Large 
doses  cause  in  the  frog  tetanic  contractions  of  the  heart.  He  also  found 
that  in  the  dog  large  doses  finally  paralyze  the  peripheral  vagi  and  produce 
a  rapid  pulse.  The  arterial  pressure  is  increased,  partly,  it  is  affirmed,  by 
the  increased  cardiac  energy,  and  partly  by  a  peripherally  produced  vaso- 
motor contraction  (^Hoffmann  und  Schwalbe's  Jahrb,^  1883, 123 ;  from  the 
Russian). 

Clinical  experience  has  established  the  fact  that  in  small  repeated  doses 
squill  is  diuretic  as  well  as  expectorant.  The  remedy  is  evidently  a  stimu- 
lant to  the  kidneys,  and  in  overdoses  causes  an  irritation  whose  result  is  less- 
ening of  the  secretion,  scanty  bloody  urine,  or  absolute  suppression  of  urine, 
according  to  the  ingested  dose  of  the  poison.  Its  diuretic  action  has  been 
noted  in  animals  by  Schroff  and  by  Chiarenti  (quoted  by  Still^),  and  there 
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DQ  doubt  as  to  the  power  that  squill  hiis  of  tncreasing  the  watery  por 

tion  of  the  urine,    1  know  of  no  studies  upon  \U  acliou  oo  the  urmury  soUds* 

That  the  active  principles  of  squill  are  absorbed  is  proven  not  only  by  ita 

action  on  the  kidneys,  but  also  by  the  fact  that  iu  ebaraeteristio  effects  on 

^■ttie  tfitem  have  been  ^een  to  follow  \i&  external  application.  (See  Stills. 

^^pherapeuiics^  2d  ed*|  vol.  ii.  p.  534.) 

^B  In  man,  overdoaos  of  squill  produce  violent  vomitings  colicky  pains, 
^nurging,  and  dimluutioD  or  suppression  of  the  urine,  which  may  eonUiin 
^Bl»lood* 

TuE&APRUncs* — Ad  a  diuretic,  squill  is  in  great  repute,  and  la  especially 
(iploycd  in  cases  of  dropsy  where  the  condition  of  the  syst'Cin  is  utonic  and 
there  there  is  no  disease  of  the  kidney.     Profs*  Wood  and  Chapman  reeom 
uend  it  very  strongly  in  ctises  of  gcroim  effusion  into  ih^  pleura  or  thepcri- 
itrdium  dependent  upon  chronic  inflitninuttion  of  the  membmne.     In  these* 
it  may  oflcn  be  advantageously  combined  with  calomel.     The  combina- 
tion of  §<juill  and  digitalis  is  very  efficient  in  cardiac  drojni/.     The  one 
con tra-Iudi cation  to  the  use  of  B(|uill  is  the  existence  of  any  form  of  Bn^ht's 
disease  or  of  acute  trritation  of  the  kidney, 

ToxicoLOGV. — ^Overdoses  of  scjuill  produce  violent  purging  and  vomiting, 
with  abdominal  pain,  lessened  or  almost  suppressed  secretion  of  bloody,  albu- 
minous urine,  very  marked  reduction  of  the  pulse- rate,  endiiig,  it  may  be,  in 
collapse,  convulHions,  and  death.  According  to  Ilusemann  (  Tftxicologte^  Bd. 
i.  p.  413),  tw^enty-four  grains  of  it  have  brought  about  a  fatal  result.  The 
nt  consists  In  the  evacuation  of  the  stomach  and  bowels  by  i|>ccacu- 
aha  and  castor  oil,  if  nature  has  not  already  fulfilled  the  indication ;  the 
Ifree  use  of  opium  ;  the  exhibition  of  large  quantities  of  water,  for  its  action 
on  tlie  kidneys ;  and  the  usual  measures  fur  the  relief  of  gastro-ehtcritis»  if 
^^much  tetidi^rness  be  present.  Eiirly  in  the  poisoning  care  should  be  exer- 
^■bised  ID  tfic  exhibition  of  alcoholic  sttnuilaiits,  for  fear  of  increasing  thci 
^Mcastrlc  irritation ;  during  the  stage  of  collapse  they  may  be  imperatively 
^V  demanded,  and  with  their  use  should  be  com  bitted  that  of  dry  beat  applied 
externally,  and  of  the  othe-  usual  measures  of  relief  during  collapse. 

Administration. — As  a  diuretio,  squill  should  be  given  in  solid  form, 
two  grains  every  two  hours,  the  dose  being  gradually  increased  until  mme 
nausea  is  felt.  The  preparations  of  squill  are  the  tincture  (  Tinctura  Sd/i&j 
*^l  to  C.6,  U.  8.)» — dose,  ^x  to  Rxx  ;  the  vinegar  (Acctum  Scillse — I  to 
10»  U.S.), — dose,  Hx  to  TTtxx  J  the  ft^nq^  (^Sgmpus  Sciltm,  U.S.), — dose, 

|#5ss  to  f3i ;  the  Jiaid  extract  {Eztractvm  ScilU  Flniduvif  U.S.), — dose, 
Hi  to  TTtiii, 


Digitalis,  in  its  general  relations,  baa  already  been  sufficiently  discussed, 

and  it  remains  only  to  speak  of  its  employment  as  a  diuretic.     In  the  first 

laoe,  it  should  be  distinctly  understood  that  it  has  no  alterative  effect  what- 

ever,  either  upon  the  nature  of  the  secretion  or  upon  the  mucous  membrana 
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over  which  that  secretion  flows.  In  other  words,  when  it  has  any  effect  it 
is  purely  a  hydragx^e  diuretic,  simply  increasing  the  watery  portion  of 
the  urine.  That  digitalis  has  direct  diuretic  properties  cannot,  I  think,  be 
douhted.  Nor  does  it  seem  less  certain  that  it  Taries  greatly  in  their  eze^ 
cise,  so  that  when  given  to  persons  in  health  it  will  sometimes  produce  free 
diuresis  and  will  at  other  times  fail  to  do  so.  Another  point  to  be  constantly 
borne  in  mind  during  its  administration  is  the  fact  that,  like  all  the  other 
actions  of  digitalis,  diuresis  is  very  slowly  induced,  and  is  veiy  permstent 
when  produced  by  the  ordinary  cautious  method  of  administration.  The 
diuresis  of  digitalis  is  not  simply  a  result  of  its  action  on  the  circulatkm, 
since  it  will  sometimes  appear  before  the  circulation  is  sensibly  affected.  At 
the  same  time,  it  is  very  evident  that  in  disease  the  good  effect  of  digitaliH 
upon  the  renal  organs  is  oflon  in  large  measure  due  to  its  action  upon  the 
heart.  Thus,  in  dropsy  from  a  dilated  heart  the  renal  gland-cells  cannot  act 
because  they  are  not  supplied  with  the  proper  kind  and  quantity  of  blood, 
because  their  circulation,  like  that  of  the  remainder  of  the  body,  is  nearly 
stagnant.  If  under  these  circumstances  digitalis  be  exhibited,  and  the  cir- 
culation becomes  comparatively  free  and  active,  the  result  is  diuresis  wrought 
out  through  a  double  mechanism,  partly  indirectly  and  partly  directly  pro- 
duced by  the  drug.  As  a  consequence  of  these  facts,  the  clinicians  have  long 
since  practically  determined  that  digitalis  is  especially  valuable  as  a  diuretic 
in  cardiac  dropsy.  Digitalis  is,  however,  also  very  useful  in  rend  droptjfy 
both  in  the  subacute  and  the  chronic  form.  Of  course,  like  everything  else, 
it  frequently  fails  in  these  varieties  of  Bright's  disease,  but  certainly  it 
should  always  be  tried.  Prof.  George  B.  Wood  asserts  that  he  has  seen 
cases  of  "  what  appeared  to  be  decided  and  obstinate  attacks  of  Bright's  dis- 
ease, with  universal  dropsy,  and  unconnected  with  scarlatina,  which  yielded 
completely  and  permanently  to  the  use  of  digitalis."  In  acute  suppression 
of  urine,  digitalis  is  oflon  a  very  valuable  remedy  when  applied  exteniallj, 
especially  when  the  stomach  refuses  to  retain  medicines.  At  the  same 
time,  it  should  be  remembered  that  large  doses  of  the  drug  used  in  this  way 
sometimes  induce  very  alarming  symptoms.  Flannels  saturated  with  the 
tincture  mny  be  applied  to  the  abdomen,  or  poultices  of  the  leaves  may  be 
similarly  used.  Dr.  Lente  (Fsf/chol.  and  Med.  Leg,  Joum.,  1875)  says  that 
he  has  been  accustomed  to  use,  even  in  children,  four  ounces  of  the  best  Eng- 
lish leaves,  and  with  a  quart  of  water  "  make  a  poultice  which  extends  all 
round  the  body,  and  from  the  thorax  to  the  pelvis."  Only  in  desperate  cases 
is  such  heroic  use  of  the  remedy  warrantable.  Dr.  E.  F.  Fannell  lias  seen 
(British  Med.  Journ.j  March  11,  1871)  almost  fatal  collapse  produced  by 
the  external  use  of  an  ounce  of  the  tincture  in  a  case  of  renal  dropsy. 

Administration. — The  dose  of  the  powder  of  digitalis,  as  a  diuretic,  is 
three  grains  a  day  (in  divided  doses),  increased  by  a  grain  every  second  or 
third  day,  until  some  sensible  effects  are  manifested.  The  infusion  or  the 
tincture  may  be  substituted  for  the  powder,  in  corresponding  dose.    Digitalis, 
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\  the  nmjoritj  of  cases,  Is  best  glveD  in  oombi nation :  in  cardiac  drap^  it 
much  more  efficient  if  given  with  squill ;  in  mual  diaeaaes  the  bitnrtrate 
I  \MjUimui i\\  may  l>c  exhibited  sinmltAiieously.  Wh ikt  our  preaent  knowledge 
'  the  phytjiulogical  action  of  dip^i talis  is  in  accord  with  the  ascertained 
nieiil  fnct  thut  it  is  safe  to  give  the  drug  cautiously  in  the  la^t  stages 
cardiiic  cx^liiiustioo,  yet  it  should  never  be  forgotteu  that,  as  a  dJurctie, 
|itAlii$  sometimes  refuses  to  act,  and  that  it  is  possible  to  produce  the  most 
Ckfound  depression  with  it  without  inducing  the  desired  result.  It  is, 
&rcfore,  worse  than  useless  to  persist  with  the  medicine  to  the  danger  of 
|ittlieut  after  its  eonBtitutional  effects  have  been  distinctly  produced  aod 
diuresis  has  cKJcurred.  The  diuretic  eMenial  use  of  diiiitulis  \h  ninde  by 
putting  a  poultice  of  an  ounce  of  the  fresh  leaves  upon  the  abdomen  of  the 
patient,  or|  preferably,  flannel  cloths  wrung  out  of  the  infusion  may  be 
^wHcd  to  the  same  part  and  covered  with  oiled  silk,  or  half  an  ounce  to  an 
Hktice  of  the  tincture  may  be  sprinkled  upon  previously-moistened  sporigio- 
piUoe.  In  either  cjise  the  application  should  not  be  allowed  to  stay  on  for 
more  than  eight  hours,  at  the  expiration  of  which  period  it  should  be  re- 
XDOved,  to  be  replaced  at  the  end  of  six  hours  if  do  effect  has  been  produced. 


SoOPABlus,  U.  S.^ — Broom  is  the  dried  tops  of  Cytiaus  Sooparius,  or  the 
amoti  broom-plant  of  Europe^  cultivated  in^  and  in  soine  places  escaped 
the  gardens  in  this  c<:mntry.    The  drug  occutb  as  greenish  pentangular 
with  minute  downy  leaves,  having  a  bitter  nauseous  taste,  and,  when 
aised,  a  peculiar  odor.     Two  principles  have  been  discovered  by  Dr.  Steu- 
in  scojtarius,  Sco^mrm^  a  neutral  crystallizable  body,  to  which,  he 
believes,  the  drug  owes  its  diuretic  properties,  and  a  liquid  alkaloid,  Spartem, 
Thb  alkaloid  appears  to  influence  the  nen.'oua  system ;  although  the  testi- 
^pony  concerning  it  is  discordant.     According  to  llusemann  {/>i>  jyfanzerh 
Wmff^-  p>  64),  Mitchell  found  that  about  four  grains  of  it  administered  to  a 
Fttbbit  caufled  desilh  in  three  hours,  preceded  by  a  very  sJiort  stage  of  excita- 
tion and  then  deep  sleep  without  convulsions,  whilst  in  Schroff's  experiment 
«pngle  drop  caused  in  the  rabbit  violent  convulsions,  followed  by  a  stage  of 
oscular  weakness,  deproBsion  of  the  heart's  action,  renewed  cinivuli^ionsr 
And  fioidly  death.     Id  an  elaborate  examination  of  the  action  of  large  doses 
HFapartetn  {^Archtv/iir  Exper.  Path,  lu  Therap.j  1873),  Dr.  B'ick  aiTivea  at 
^HB  following  eonclmitons  as  to  the  influence  of  poisoncms  doses  of  spartein  - 
^K  ^)  f^^i*  as  dui  be  ascertained,  spartein  affects  the  intellectual  functions 
^pih  of  frogs  and  of  the  mammalia,  and  can  therefore  to  a  certain  extent 
^©  regiirdetl  an  a  narcotic     But  this  effect  upon  the  brain  is  not  a  very 
marked  <me  irj  decree,  since,  even  in  cases  where  the  most  decidedly  poison- 
ressuU^  have  been  produced,  entire  suspension  of  consciousness  has  not 
en  observed,     2.  Spartein  exhibits  powerful  toxic  effects  upon  the  spinal 
d,  the  reflex  action  of  which  in  particular  is  lessened  to  a  great  degree. 
Spartein  paralyzes  the  motor  nerves,  which  after  a  larger  dose  of  the 
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poison  lose  their  electrical  excitability  entirelj.     4.  A  and]  doee  of  spaiteii 
causes  tlie  HiLspetision  of  the  elcetrical  excitability  of  the  vagus,  so  that  itsci 
citiitioQ  proiluees  no  interfering  iiifluence  on  the  motions  of  the  heart    Ii 
hiTger  doses  the  governing  centres  themselves  are  psLrdysed,  so  that  odd 
by  the  use  of  muscarlu  nor  by  other  means  can  a  diastolic  ceasatioo  of 
heart  be  produced.     5.  In  the  poisoning  of  mammalia  by  sparteiu,  de^kth 
dependent  upon  paralysis  of  the  reepiratory  centres.    By  employing  ortifioaK-^ 
respiration^  life  may  be  prolonged  in  the  poisoned  animals  for  some  time. 

In  very  large  doses,  sc^jparius  produces  in  man  free  purging,  and  even 
%^oraiting ;  but  as  ordinarily  used  it  is  simply  a  moat  efficient  hydtagggo^ 
diuretic.  It  is  very  largely  w$ed  in  general  dropsy^  and  m  one  of  the  n^^J 
reliable  remedies  of  the  eluas^  seldom  failing  unless  the  structural  leiknis^^H 
such  as  to  prevent  any  diuretic  from  acting.  It  is  best  given  lu  deoootioni 
half  an  ounce  of  the  tops  in  a  pint  of  water  boiled  down  to  half  a  pints  Of 
this  an  ounce  may  be  ^veo  every  three  hours  until  some  effect  is  produced ; 
or  a  f  uid  extract,  which  is  not  officinal,  may  be  given  io  half-^lrachm  doitt, 

Spieitus  ^theris  NiTROSi,  U,S. — Sweet  ^W<  o/ iV7/r«5  will  be  consid- 
ered in  the  class  Diaphoretics,  in  detail.  Suffice  it  for  the  present  to  state 
that  vTben  given  in  a  single  large  dose  (a  teaspoonful  to  a  tablespoon ful)  and 
the  patient  afterwards  kept  cool,  sweet  spirit  of  nitre  acta  as  a  pretty  efficient 
diuretic,  increasing  the  watery  portion  of  the  urine,  but  not  to  such  an  extent 
as  to  render  the  drug  available  for  use  by  itself  in  dropsy.  It  acta  upon  the 
kidneys  as  a  mild,  eoothing  stimulant,  and  is  mostly  employed  as  an  adjuvant 
to  more  powerful  diuretics,  or  by  itself  when  there  is  simply  diminished 
renal  excretion  of  functional  origin,  or  when  the  kidneys  suffer  ik>m  slight 
3ongcstion,  as  shown  by  aching  in  the  luins  without  other  more  aerious 
Bymptoma, 


EEFRIGERANT  DIURETICS. 

POTASSIUM.    (KJ 

Hie  salts  of  potassium,  like  the  subBtance  itself,  are  very  poisonous  to 
lower  animals.  According  to  Dr.  Paul  Guttmann,  they  are  all  exactly  alike 
in  the  chantcter  and  the  intensity  of  their  action ;  but  further  experiments^ 
tion  is  wanting  before  this  point  can  be  considered  as  decided,  and  I  ha?e 
preferred  to  study  the  bromide  entirely  separate  from  its  congeners. 

In  the  experimentB  of  Podocacpow  (  Virchow*^  Archw^  18G6,  Bd.  xxxv. 
p.  4G0)  it  was  found  that  one  cubic  centimetre  of  a  solution  of  the  chloride 
(one  to  five),  given  to  a  frog  by  the  stomach,  would  in  eight  minutes  cause 
abolition  both  of  voluntary  and  of  reflex  movements.  AAer  from  fifteen  to 
twenty  minutes,  cardiac  arrest  occurred.  Uf»on  mammals  similar  rDSolts 
were  obtained,  but  the  abolition  of  motility  was  apparently  not  so  profound 
as  in  the  frog.     Thus,  four  or  five  drachms  of  the  chloride  of  potisittni 
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I' into  the  fitomacli  of  I  he  dog  Ciiiii5*3<3  bloody  stools,  reduction  of  lem- 

eraturei  muscular  wcakuess,  and  dtiith  without  courulaions.     Although  in 

if  oot  all,  of  the  rcfiortcd  casea  of  jioi8«:»iiiDg  by  potjish  salts,  the  mo«t 

omineot  eymptoius  are  chose  due  to  the  iocal  action  u{>un  the  alimentiirj 

canal,  yet  it  would  seem  that  poisonous  doses  act  upon  man  as  upon  other 

nammala,  ae  great  feebleness  of  pulse  and  lowering  of  tcmpemture  have 

eu  noted  aa  eonstunt  phenomena. 

Circuhfion, — The  most  maikcd  action  of  the  potniih  salts  is  upon  the 

When  a  frog  is  killed  by  a  Rilt  of  pota.sli,  the  heart*  is  arrested  in 

ole^  according  to  both  Podocacpow|  and  Guttinann,     The  blood-en rrent 

efore  dculh  \a  greatly  lessened  in  force,  as  was  determined  by  PodocaejX)W 

by  wjitching  the  circulation  in  the  web,  and  by  comparative  experiments  in 

egard  to  the  rate  at  which  blood  flowed  from  wounded  vessels  in  poisoned 

[id  in  unpoisoned  frogs.     In  mammals,  potash  influences  the  heart  even 

Iiore  markedly  than  in  cold-blooded  aiiimids.     Ten  or  fifteen  grains  of  the 

iiloride  quiekly  injected  into  the  jugular  irein  suffice  to  produce  instant 

rdiac  death.     According  to  Aul>ert  and  Dehn  {Pji}i^er»  Archi\  1874,  p. 

l22)  for  a  few  seconds  before  coinplete  8iJit*peiisiori  of  movement  there  are 

!gular,  **  Btornoiy"  convulsionsj  which  run  through  the  heart  in  a  sort  of 

tristaltic  manner  with  great  ra]>idity,  but  have  no  effect  in  expelling  the 

blood.    A  curious  fact  discovered  by  Aubert  and  Dchn  is,  that  the  effect  of 

the  potash  in  unt  perimment  unless  it  has  continued  a  certiun  length  of  time. 

Thus,  a  hound  retscivcd  into  its  jugular  a  fatal  doae  of  the  chloride  of  potaa- 

dum,  and  ten  seconds  afler  all  pulsjitions  had  oeased  the  crura!  artery  of  a 

^Bpecond  dog  Wiis  connected  with  the  jugular  of  the  poisoned  animal,  when  the 

^Hlf3sart  reoommenced  its  movements,  only  to  cease  again  after  a  time.     The 

^Kction  of  a  poisonous  dose  of  potash  upon  the  heart  appears  to  be  a  locul 

one.     Traube  found  that  when  doiith  in  the  dog  was  produced  by  injection 

intAx  the  jugular  the  heart-omi^cle  failed  entirely  to  respond  to  electricity. 

In  this  ease,  however,  the  heart  received  at  once  the  ftill  doae  of  the  poison, 

^^and  the  careful  experiments  of  Podueaepow  and  of  Guttmann  have  shown 

j^that  wiieti  the  potii^h   is  introduced  gradually  and  in  the  more  ordinary 

methods  into  the  circulation,  the  contractility  of  the  cardiac  muscle,  although 

Pvery  much  impaired,  is  not  at  tlie  time  of  dciith  entirely  destroyed ;  in  frogs 
It  is  less  aflei'ted  than  in  warm-blooded  animals.  Guttmann  has  found  that 
previous  section  of  the  vagi  has  no  influence  upon  the  action  of  large  doses 

^^V  *  Tb«  poifOQous  itif!u{>tiDif  of  |>oti^h  upon  the  heart  w«i,  I  belierOr  ftrtt  dlsGOvered  hy 
^H^l»«k  {Cow}ttif-Iirniiu9^  IS.'iU^  mill  bii«  l^eca  cnufinnod  tijr  Biiucbardiit  {Annmiir*  de 
^^BStkfrt*ft*'Uuft>tt  1844),  tty  Gramlistiu  {Eublii*fl  Jnurnul  <Ie  i*Atmlomif,  l^O^J,,  bj  liji.bij(«fiUf 
^^{L*CHt*m  MfdhnU,  1871),  and  bj  titheri. 

f  Virvhf^tte'm  Archil,  U'L  xjciii.     It  ia  proper  lo  tncntion  tbnt  Pudocaepow  atatea^  uo 

p.  60A,)  thai  tb«  am'^t  i:*  nometiiDcs  nyjctnlio,  fumetiineii  diaiiitolicj^  altliougti  oo  p.  511 

be  aiivrta  tbat  th«  strt^H  ucvcr  (>coure  iu  ijMloJe. 
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of  potash.  The  diastolic  arrest  is  therefore  independent  of  the  inhibitoiy 
system,  and  is  due  to  a  direct  impression  npon  the  cardiac  mnade. 

Although  the  effects  of  large  doses  of  compoonds  of  potassium  on  the 
heart  appear  to  he  made  out,  definite  knowledge  is  still  wanting  in  r^ud  to 
small  doses.  Trauhe  (^Gesammdte  Beitrage,  Bd.  i.  p.  386)  asseits  as  the 
result  of  his  experiments  that,  injected  into  the  hlood  in  doses  of  two  or 
three  grains,  the  nitrate  of  potassium  produces  a  M\  in  the  pulse  and  a  riae 
in  the  arterial  pressure.  Aubert  and  Dehn  {PJlUger'$  Archivy  1874,  p.  126) 
have  experimented  with  a  number  of  the  salts  of  potash,  and  found  that, 
with  the  exception  of  the  permanganate,  they  all  act  upon  the  circulation  in 
the  manner  just  described.  If  larger  doses  of  the  potash  preparations  were 
employed,  the  rise  was  preceded  by  a  temporary  fall  of  pressure,  and  if  the 
dose  were  still  larger,  the  fall  was  permanent  The  first  fall  of  pressure, » 
well  as  the  permanent  impression  produced  by  large  doses,  was  probsibly 
caused  by  the  direct  action  of  the  drug  upon  the  heart-muscle.  The  cause 
of  the  rise  is  still  enveloped  in  obscurity,  as  is  also  the  manner  in  which 
potash  affects  the  puLse^rate.  Traube  affirms  that  if  the  vagi  be  cut  after 
exhibition  of  the  potash  salt,  the  lessened  pulse-rate  instantly  becomes  rapid, 
and  the  already  increased  arterial  pressure  rises  still  further.  The  same 
observer  also  found  that  after  section  of  the  pneumogastrics  small  doses  of 
the  nitrate  produced  a  fall  in  the  pulse,  with  increased  arterial  pressure ;  hat 
on  a  repetition  of  the  dose  in  the  same  animal  no  lessening  of  the  puW 
frequency  was  perceptible,  while  each  time  the  pressure  rose.  This  seems  to 
indicate  that  the  cardiac  action  of  the  drug  is  independent  of  the  inhibitory 
apparatus,  which  is  confirmed  by  the  experiments  of  Aubert  and  Dehn  (h)c 
ciLy  p.  145)  upon  atropinizcd  dogs.  It  is  very  probable,  but  not  in  any  way 
proven,  that  the  rise  of  pressure  is  brought  about  through  the  vai^>-in()taf 
nerves.  Both  Podocaepow  {loc.  cit.,  p.  515)  and  Aubert  and  Dehn  (iuc.  cit.. 
p.  150)  have  called  attention  to  the  very  temporary  effect  of  the  p<»Lish 
injections :  thus,  after  small  doses  the  arterial  pressure  returns  to  its  normal 
position  in  three  minutes ;  after  large  doses  the  maximum  effect  is  ri>:ichcd 
in  ten  minutes.  Aubert  and  Dehn  also  assert  that  there  is  no  cumulative 
action,  many  small  doses  given  at  brief  intervals  leaving  no  residual  effect; 
but  this  is  in  direct  opposition  to  the  statements  of  Quttmauu.  K.ihler 
affirms  that  aft«r  section  of  the  spinal  cord  potash  salts  have  less  influence 
upon  the  heart,  and  that  larger  doses  are  required  to  kill  {Central/*.  Med. 
Wiss.y  1877,  p.  675).  The  only  fixed  conclusion  warranted  by  the  evideunft 
is  the  absolute  necessity  of  further  investigation. 

Muscular  and  Nervous  Systems. — The  action  of  the  drug  upon  the  motor 
system  is  more  marked  in  cold-  than  in  warm-blooded  animals.  Pod<K".u'i>ow 
believes,  but  does  not  definitively  prove,  the  paralysis  of  both  voluntary  and 
reflex  movement  to  be  of  muscular  origin.  The  much  more  elalx irate  ex- 
periments of  Guttmann  show  that  the  muscles  of  poisoned  frogs  are  not  culy 
excitable  at  the  time  of  death,  but  are  nearly  as  sensitive  as  normal  muscles, 


DIURETICS. 


501 


F  ! 


and  maintaiB  their  excitability  nearly  as  long  aA^r  death.  As  bot!»  nerve- 
tranks  and  muscles  are  capable  of  performing  their  functiona  in  the  dying 
itogy  Guttmann  concludes  that  the  paralysis  is  of  spinal  origin^  a  conclusion 
wiiich  be  confirmed  by  tying  the  a<:*rta  directly  above  ita  bifurcation  and 
then  administering  the  potash,  when  the  pariilytiifl  appeared  as  early  in  the 
protected  hind  legs  as  in  the  no d -protected  fron^  ones. 

By  an  etaborale  series  of  experitncuts^  Drs.  Etnger  and  Murrell  have 
ebowB  that  ibe  potash  Bjilts,  in  su£icient  conoeniration,  act  powerfully  upon 
the  cerebrum,  the  motor  and  sensory  nerves,  and  the  muscles ;  in  a  word, 
that  titey  are  poisonous  to  all  the  hiirher  forms  of  tissue.     In  poiaotiii^g,  how- 
ever, the  brain  and  spinal  cord  suffer  in  their  functional  activity  far  more 
fiiicikly  and  deeply  than  do  the  peripheral,  nervous,  and  muscular  tissues; 
ueotly,  in  general  poisoning  the  symptoms  are  produced  ihrough  the 
iighcr  nerve-centres  (Joitrnal  of  PkysifAn^y^  i.  88).    All  of  the  potash  salts 
'probably  act  in  a  similar  manner'*'  upon  the  spinal  cord,  their  power,  accord* 
log  to  the  experiments  of  Kinder  and  Morebead  {Joum.  AaaL^  xii.  82), 
io^  in  direct  proportion  to  the  amount  of  potash  they  contain. 
General  Influence . — Outside  of  the  body,  potash  favors  very  greatly  the 
oxidation  of  oi^nic  substances.     Thus»  when  olein  is  exposed  to  osEone  no 
ehaiige  occurs,  but  if  potash  be  added  rapid  oxidation  follows.    Again,  when 
BJbumen  or  hfematin  is  dissolved  in  water  no  chunge^  or  a  very  slow  one,  occujtl, 
but  if  pcitash  be  added  the  organic  principle  is  oxidized  with  extraordinary 
:nipidity.     Whether  a  similar  influence  is  or  is  not  exerted  within  the  body  la 
Bnot  as  yet  completely  determined,  but  the  present  evidence  strongly  indicates 
at  it  is.f    The  fall  of  tcmp^^rature  produced  by  j>oisonouH  doses  of  poUissium 
is  would  seem  to  point  to  lessened  oxidation,  but  is  probably  simply  the  result 
the  profound  depression  of  the  circulation.    The  chief  arguments  in  favor 
tll^tlieory  of  increu^*d  oxidation  in  the  system  as  yet  brought  forward  have 
df&wn  from  studies  of  the  action  of  the  drug  upon  the  urinary  excre- 
tioti  in  health  and  in  disease.     Potash  or  its  salts  adiiiitiifltered  in  sufficient 

I  quantity  certainly,  under  ordinary  circumstances,  iiierettM  tha  watery  portion 
N«f  the  urine ;  but,  as  Prof.  E.  A.  Parkes  and  otbeitt  hare  demonstrat^Hl,  they 
\  ^0  more.  In  an  elaborate  series  of  experiments  upon  himself,  Prof.  Parkes 
'  found  {Brit,  and  Ear.  Med.- Chit.  Rev.,  1853,  xi.  258)  that  Uf^uor  jKjtassffi 
I  (f5^i)  when  taken  lasting  produced  in  from  thirty  to  ninety  minutes  an 
r  bcreased  flow  of  slightly  acid  urine  containing  the  whole  of  the  alkali  and 
organic  matter,  which  diflercd  in  quality  from  that  ordinarily  found  in  urine, 
and  was  also  larger  in  amount  than  normal.  An  organic  acid,  certainly 
neither  uric  nor  bippuric,  was  believed  to  form  a  part  of  the  solid  matter  by 


I 


•  Riager  Mid  Mnrr«ll»  applying  the  ohloridef.  iodide*.  Mid  bromidof  of  potAMiuui  ftod 
•iaiii4>iii>iiD  dir«cll>'  lo  thu  oa<ii  of  tho  ftfTerent  nervei,  fuund  thai  ih^y  pArihljMd,  ihm 
effect  of  tUr  poiAJb  aiUt  bciQ|r  loutib  the  mott  powerful  and  perm  a  no  at,  tbftt  of  uininoaluai 
the  next,  end  that  of  Bodiiidi  tbci  It'iuit  (Jonra,  Ait*tt„  x'\\.  71), 

t  tubman  wM,  I  believe,  Lbe  llrtt  U>  ort|^M«  tbe  oxidfttioo  tbeorv. 
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Parkes,  who  attributes  the  alteration  of  the  urinary  solids  to  the  oxidiKil^ 
influence  of  the  pgitwh.  Taken  after  meals,  the  liquor  potiisssB  acted  simp 
as  an  aDtacidj  and  had  no  perceptible  effect  upon  the  ontie.  Boi 
acetat<?  and  the  nitrate  of  potash  in  Parkes'a  experimeDts  failed  to  act  on  tlie 
iirinC)  probably  because  taken  in  boo  small  doees^  for  it  is  a  fair  presump- 
tion that  their  oxidizing  influence  is  less  than  that  of  potash  it«el£  Cer- 
tmnly  other  experimenters  have  found  that  they  do  influenoe  the  urinary 
excretion,  Golding  Bird  Ibund  (  On  Urmnri/  DepofiUy  2d  Amer.  ed.,  185i^, 
ji.  H5tJ)  that  in  a  case  earefuJly  tested,  under  favorable  circumstance«i  three 
drachois  of  the  att^tatc  of  potassium  increiuscd  the  solids  of  a  d<>g  s  urioa 
ironi  four  hundred  anil  sixteen  to  jicveu  hundred  and  eighty-two  grains^  or» 
deducting  all  the  eliminated  potash,  to  over  six  hundred  grains.  The  in- 
crciwo  of  the  urio  acid  wa^  about  thirty- two  per  cent. ;  of  the  urea,  about 
sixty  per  cent,;  of  extractivcft^  including  creatine,  creatinine,  ctc»  about 
twenty  per  cent.;  or, speaking  absolutely,  the  uric  acid  waa  increased  eighty- 
five  giaiuiij  the  urea  8cveDty4wo  grainy,  JJ^tid  the  extractive,  thirty <&jx  gPAin*. 
Rabuteau  {V (Jnioti  Mhl leak,  IS7 1,  f.  389)  found  Umt  the  daily  iiigj«tion 
of  seventy-five  grains  of  the  chloride  of  potassium  caused  an  iDcreasc  of 
twenty  per  cent,  in  the  amount  of  urea  discharged.  Aug.  Dehn  has  also 
experimentally  fiiund  that  the  potash  salts  greatly  increase  the  elinjinatioQ 
of  urea  {F/U^er's  ArcLy  Bd.  xiii.  p,  3G8J. 

The  various  studies  which  have  been  made  as  to  the  action  of  tlie  potash 
8alta  In  disease  seem  to  bear  out  the  oxidation  theory.  In  six  ohsennatioos 
upon  subject*^  affected  with  what  may  be  t^ermed  indifferent  diseases,  such  af 
lead-piiLsy,  Parkes  (Brit,  atui  For.  MctL-Chir.  Rtv*^  xiv.,  1S54)  found  that 
the  tireu  wm  increawd,  and  also  the  sulphuric  acid,  by  the  use  of  drachm 
dosfis  of  liipior  potasftOi.  Dr.  Austin  Flint  {American  Mfd.  Monthly,  Oct, 
1860)  has  studied  the  effect  of  the  nitrate  of  pota^ium  upon  a  nuuiber  of 
persons  suffering  from  varioui*  dise^se^,  and  found  that  it  very  greatJy  increases 
the  amount  of  miuh  in  the  urine.  In  rheumatism  Prof  Parkes  found  that 
the  liquor  potassas  increased  the  elimination  of  sulphuric  acidj  but  ha<l  no 
decided  influence  on  the  uric  acid.  He,  however,  used  such  small  doses  of 
the  drug  as  not  to  get  the  effect  obtaintKl  in  the  alkaline  treatuieot  of  tJio 
disease,  since  he  expressly  states  that  the  urine  remained  acid  {BrlL  and 
For,  MeiL-Chtr.  Rev,y  1854).  Hheumatisni.  gout,  and  the  uric  acid  dia- 
thesis certainly  bear  some  relation  with  one  another  It  has  long  been  cus- 
tomary bo  ufle  potash  salts  in  excess  of  uric  acid  in  the  urine,  and  the  relief  > 
obtained  has  been  believed  to  be  due  to  the  conversion  of  the  acid  inUi  a 
urate,  Dr.  Basham  affirms  (Pracfitmter,  vol  v.,  1870),  however,  that  as 
the  result  of  a  deries  of  analyses  he  has  found  that  in  uric  acid  diathesb  tioc 
only  is  there  a  great  increase  of  the  urea  during  the  use  of  potash,  but  that 
the  uric  acid,  either  free  or  combined,  in  the  urine  is  greatly  diminishtHl. 
Dr.  Bashara,  remembering  that  ISIr.  Schunck  had  proved  that,  under  the 
.  oxidizing  power  of  potash,  uric  acid  outside  of  the  body  is  convcrtUHl 
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^^piric  ftcidf  wliicb  in  ite  torn  \s  readilj  metamorphosed  mto  oxalic  acid 
ind  WTBK  cATel ally  examined  the  urine  of  gouty  patients  tiiking  the  fK>t*i.sh, 
aod  found  that  not  only  waa  the  urea  increased,  but  that  oxalic  aeid  also 
appeared  as  the  uric  acid  decreased^  and  that  the  urine,  on  stnndinjj;,  di  posited 

rjTStids  of  oxalate  of  calcium^  although  none  of  those  could  be  found  in  it 
when  firet  voided.  This  research  of  Dr.  Bash  am  eertaiuJy  seems  to  demon- 
strate that  in  uric  acid  diathesis  the  potash  salt  increases  the  oxidation  and 
the  ultimate  metamorphosis  of  tissue,  ^VTiere  thb  occurs,  whether  in  the 
blood,  in  the  kidney,  or  in  the  urine  itself,  is  not  at  pn^sent  determined, 

Rjibiitean,  in  Iiis  experiments  with  the  chloride,  found  that  the  urine 
maintained  its  acidity.  It  is  notorious,  however,  that  large  doses  of  tht 
acetate,  carbonate,  or  citrate  of  potassium  prtKluce  alkalinity  of  the  urine. 
The  explanation  of  the  apparent  eentradiction  is  that  the  vegetable  salts  are 
deetrojed  in  the  system  and  eliminated  as  alkaline  carbonates,  whilst  the 
nitrate,  and  probably  chloride,  sulphate,  and  similar  compoands,  pass  en- 
tirely, or  ia  great  part,  unchanged  through  the  body,  A  proof  of  the  latter 
fact  is  furnished  by  Prof  AHVed  S.  Taylor  ( Gu^'s  ffospkal  Reix/rt^,  1 863, 
p.  177),  who  from  the  urine  of  a  patient  taking  two  hundred  and  seventy 
grains  of  the  nitrate  daily,  obtained  158,7  grains  of  the  ingestA?d  salt  per 
diem.  A  portion  of  the  pota-^h  salts  escapes  through  the  intestines,  as  Dr. 
Kramer  (^Annalet  tTHtf^thne  Pithltque  et  de  Mithcint  Ligaley  vol.  i.,  1843) 
has  found  the  nitrate  in  the  fsc^s  of  aniroale  taking  it ;  and  it  ia  much  more 
probable  that  the  nitrate  not  accounted  for  in  Dr.  Taylor*s  investigation  was 
eliminated  by  the  intestines  than  that  it  was  decomposed  in  the  system.  If, 
as  there  is  much  reason  to  believe,  a  vegetable  acid  when  given  alone  passes 
through  the  system  in  great  measure  unchanged,  whilst,  as  asserted  by  Dr. 
Miinch  {Architj  des  Vrrcint  fiir  gmiein.  Arbeiten^  1863,  p.  370),  and  as 
seems  to  follow  from  the  facta  already  brought  forward,  the  same  acid  is 
found  when  combined  with  an  alkali  to  be  destroyed  by  oxidation,  there  is  in 
this  strong  corroboration  of  the  belief  that  the  alkalies  aid  oxidation  in  the 
ay  stem.  Putting  alt  the  evidence  t^igether,  it  seems  to  me  that  tlie  oxidation 
theory  must  be  accepted  as  exceedingly  plausible  and  probable,  although  not, 

t;rhaps,  absolutely  proven. 
When  a  potassium  salt  is  given  in  large  doeee  for  a  long  time,  it  produces 
condition  of  dyscrasia,  with  iuipovcriehmcnt  and  excessive  fiuidity  of  the 
wiood.  How  or  why  it  has  this  action  is  unknown,  ns  indeed  is  the  exact 
nature  of  the  changes.  Very  probably  there  is  6<jme  connection  between 
these  changes  and  the  oxidizing  power  of  the  drug ;  but  any  theory  in  the 
present  imperfect  state  of  our  knowledge  could  at  best  he  only  an  ingenious 
epeeulatiou. 

Our  knowledge  of  the  physiological  action  of  the  potassium  Balls  sseems  to 
show  that  the  vegetable  salts  and  the  earbt>nates  are  equivalents^  but  that  the 
minerttl  salts  are  more  or  less  peculiar  and  individual ;  and  clinical  exp<irieno6 
Qonfirms  this.     There  is,  however,  one  exception :  the  bitartrate  of  potassauin 


504  LOCAL  REMEDIES. 

appears  to  act  differently  from  the  other  yegetable  add  salts,  and,  althoog^ 
direct  proof  is  wanting,  probably  is  not  decomposed  in  the  system.  Pota^ 
itself  is  never  used  to  affect  the  system,  on  account  of  its  irritant  propertiei; 
and  its  local  action  will  be  discussed  under  the  headings  of  Escharodei 
and  Antacids.  I  shall  here  group  all  the  potassium  yegetable  salts,  except 
the  bitartrate,  together. 

POTASSII  CARBONAS. 
The  potash  of  commerce,  obtained  from  wood-ashes  and  other  souroei, 
occurs  in  the  form  of  fused,  stony  masses,  yari^ated  in  color,  and  of  i 
caustic,  burning  taste ;  when  purified  so  as  to  form  pearkuh,  it  becomes  oft 
bIui^h-white  color.  When  further  purified  so  as  to  conform  with  the  officinal 
tefit**,  it  occurs  as  a  coarse,  granular,  whitish  powder,  very  deliquescent, 
soluble  in  its  weight  of  water,  insoluble  in  alcohol.  It  should  coutam  only 
traces  of  the  sulphate,  chloride,  and  silicate  of  potassium. 

PoTASSii  BiCARBONAS,  U.  S. — Bicarbonate  of  Potassium  is  manufiko- 
tured  by  passing  carbonic  acid  gas  through  a  solution  of  the  carbonate  in 
distilled  water.  It  occurs  in  transparent,  colorless  crystals,  not  deliquescent, 
slightly  alkaline  to  the  taste  and  to  test-paper.  It  dissolves  in  four  timei 
its  weight  of  boiling  water,  but  is  insoluble  in  alcohol. 

Therapeutically  the  carbonate  and  bicarbonate  are  of  equal  value,  except 
that  the  carbonate  is  more  irritant,  and  is  therefore  not  so  well  borne  by  the 
stomach  as  is  the  bicarbonate.  On  account  of  its  nauseous  taste,  even  the 
latter  salt  is  not  so  available  as  the  acetate  or  the  citrate.  The  full  dose  of 
the  bicarbonate  is  half  an  ounce  daily,  given  in  diluted  solution. 

PoTASSll  CiTRAS,  U.S. — Citrate  of  Potamum  is  a  whitish,  granular, 
deli({uescent  salt,  of  neutral  or  very  slightly  acid  reaction,  freely  soluble  in 
water.  It  is  the  least  offensive  to  the  palate  of  all  the  potash  salts,  except 
the  tartrates.  The  Solution  of  Citrate  of  Potassium  (^Liquor  Potassii 
Citratis,  U.  S., — Bicarbonate  of  Potassium,  960  grs.;  Citric  Acid,  720  prs,; 
Water,  24  fj),  and  the  Neutral  Mixture  (Afistura  Potassii  Citratis,  U.S., 
— Lemon-juice,  Oj  ;  Bicarbonate  of  Potassium,  enough  to  neutralize),  have 
been  long  used  as  diaphoretics  in  sthenic  fevers.  The  dose  is  half  a  fluid- 
ounce  to  one  fluidounce  every  one  or  two  hours.  A  very  ehgant  method 
of  exhibiting  neutral  mixture  is  in  the  form  of  Effervescing  Draught.  It 
is  especially  useful  when  there  is  any  tendency  to  sick  stomach.  It  should 
be  prepared  in  two  solutions :  one  eoubibting  of  lemon-juice  and  water,  equal 
parts,  or  of  citric  acid  5ii»  water  f5iv ;  the  other  of  bicarbonate  of  potas- 
sium 3i)  water  fjiii.  An  ounce  of  each  of  the  solutions  to  be  put  together, 
and  the  whole  to  be  drunk  during  effervescence. 

PoTAKSii  ACETAS,  U.S. — Acetate  of  Potassium  is  a  perfectly  neutral 
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white  salt,  of  a  docidedly  Baline  taste,  extremely  delir|QesceDt,  and  aoliible 
half  its  weight  of  water.     It  is  made  by  diijdolviug  the  bicarbounte  in 
acid,  and  evaporiiting.     It  occurs  sometimes  aa  soft,  fibrous  musics, 
Idlher  times  it  bus  a  fuliated  structure. 

TnKaAPECTlcs. — The  most  important  use  of  the  carbonates  and  of  the 

able  salts  of  potassium  is  in  acute  injtfimmatort/  rheumatism.    It  seema 

indii<putabie  that  the  **  alkaline  treatment"  is  the  best  yet  suggested 

for  thoniuj^hiy  acute  rheuniatiksni  i  the  medicine  must  be  given  freely,  an 

oanoe  to  un  ounce  and  a  half  in  the  day,  aud  be  persisted  in,  opium^  uf  course, 

being  at  the  same  time  employed  in  as  krge  doses  as  ia  necessary  to  relieve 

^Bbe  pain  ;  after  a  few  days,  when  the  violence  of  the  symptoms  has  abat-ed 

^Ktid  decided  anaemia  appears,  the  exhibition  of  the  drug  should  be  di»- 

1      eoQtitmed  and  iodide  of  potassium,  with  tonics,  be  substituted.     In  cases 

iubtteute  from  the  beginning  I  have  found  a  combination  oF  the  iodide  and 

iiOctale  of  pot-assium  very  efficient,  ten  graiins  of  the  former  and  thirty  of  the 

latter  being  administered  three  or  four  times  a  day.     The  potash  probably 

does  gCHjd  in  rheumatism  by  lowering  arterial  action,  by  favoring  oxidation 

aad  ellmiuation  of  partinily  effete  materials,  and  by  neutralizing  excessive 

acidity.     Be  the  method  what  it  may,  I  have  no  doubt  of  the  great  clinical 

value  of  the  remedy,  its  applicability  being  in  direct  proportion  to  the  acute- 

ness  and  violence  of  the  symptoms, 

^K     As    depunitives,   the   potash    salts  are   very  useful    in  various  diseafles* 

^B&ttention  has  been   especially  called  by  Dr.  Golding  Bird  to  tlieir  value 

^Bn  that  class  of  eases  spoken  of  as  ^*  chronic  biliou9ne*B  f^  in  chronic  malariai 

'       poisanin^j  m  catarrhal  Jauw  lice  ^  and  in  the  Jaundice  of  simple  hepatic  torpor^ 

they  are  often  of  use.     In  uric  add  ^amd  and  in  uric  acid  calctdus  there 

can  be  no  doubt  of  the  value  of  potash  as  a  prophylactic,  bm  a  preventive  of 

the  formation  or  deposition  of  the  unc  acid.     The  remedy  has  also  been 

used  to  dissolve  uric  acid  calculi;  but  the  results  offer  such  slight  encour- 

j^tnent  that  it  is  only  necessary  here  to  give  a  reference  to  the  work  of  Dr, 

Wm,  Roberts  (On  Urinart^  ami  Henal  Disca&e»^  Am,  ed.,  18G6). 

I  AiiMiNMSTRATiON, — As  usually  exhibited,  the  patiish  salts  are  exceedingly 

distasteful     There  is  no  need  of  this  whatever.     The  citrate  may  be  ^vea 

disaolvcd  In  lemon -juice,  or,  what  is  a  still  more  plea^tant  method,  a  syrupy 

^      iolutiou  of  the  biearbooate  and  the  citrate  may  bo  made,  of  such  a  strength 

^Kilnit  every  tablenpoonful  of  it  shall  contain  half  a  drachm  of  each  salt.    At 

^Hthe  time  of  exhibition  one  or  two  tablespouitfuls  of  this  may  be  put  in  a  little 

^nrater,  and  to  it  be  added  a  large  tablespoonful  of  lemoD-juice,  the  whole  to 

be  drunk  whilst  effervescing.     If  the  patient  takes  in  the  course  of  the  day 

^^iix  of  the  largest  doses  mcniiuncd,  the  whole  amounts  to  an  ounce  and  a 

^■lialf  of  the  citrate  of  potassium.     When  the  remedy  is  used  simply  na  « 

^■depurative,  as  la  jaundice,  such  large  doses  are^  of  course,  not  proper ;  a  teft- 

^Pipoonful  of  the  alkaline  solution^  with  a  corresponding  amount  of  iemon-juioe, 

taken  three  times  a  day,  will  generally  be  sufficient. 


506  LOCAL  REMEDIES. 

P0TA88II  BiTARTBAS,  U.  S. — BitartrcUe  of  Potattium^  made  from  ugol 
(see  Tartario  Acid),  occurs  in  white  crystallino  crusts  or  masses,  which  are 
commonly  pulverized  before  being  sold  as  Cream  of  Tartar,  It  osoallj 
contains  tartrate  of  calcium,  and  is  only  sparingly  soluble  in  cold  water.  It 
appears  to  differ  therapeutically  from  its  congeners  in  being  more  actively 
diuretic,  and  in  acting  more  powerfully  as  a  hydragogue  cathartic.  Half  an 
ounce  to  an  ounce  of  it  given  at  once  will  very  generally  cause  watery  purging. 
In  this  city  it  is  probably  employed  more  frequently  in  droptn/  than  any  other 
diuretic :  the  usual  plan  is  to  dissolve  an  ounce  of  it  in  a  pint  of  infusion 
of  juniper-berries,  and  have  this  all  taken,  in  divided  doses,  daring  the 
twenty-four  hours.  In  acute  desquamative  nephritu,  cream  of  tartar  is  a 
yery  useful  diuretic :  as,  however,  the  avoidance  of  irritation  of  the  kidneys 
is  imperative  in  this  disease,  the  alkaline  diuretic  should  not  be  administered 
in  infusion  of  juniper. 

The  Tartrate  of  Potassium  (PoTASSll-  Tarteas,  U.  S.)  is  rarely  used 
in  medicine.     It  is  said  to  be  actively  purgative  in  doses  of  half  an  ounce. 

PoTASSii  Sulphas,  U.  S. — Sulphate  of  Potassium  occurs  in  small,  ag- 
gregated, transparent,  very  hard  crystals,  permanent  in  the  air,  usually 
short  six-sided  prisms,  possessing  a  nauseous  somewhat  bitter  taste.  It  is 
insoluble  in  alcohol,  slowly  soluble  in  nine  and  a  half  times  its  weight  of 
cold  and  in  less  than  four  times  its  weight  of  boiling  water.  Sulphate  of 
potassium  is  said  to  be  ^^  a  mild  purgative,  operating  usually  without  heat  or 
pain  or  other  symptoms  of  irritation,"  in  doses  of  four  or  five  drachms ;  and 
in  doses  of  one  or  two  drachms  acting  as  a  laxative.  It  is,  however,  very 
rarely  employed  in  this  country  as  a  purgative.  Sulphate  of  potassium,  in 
doses  not  a  great  deal  in  excess  of  those  which  have  been  recommended  by 
practitioners,  acts  as  an  irritant.  Dr.  Mowbray  states  that  the  salt  is  used 
in  France  as  a  popular  abortifacient,  and  that  he  has  seen  very  alarming 
symptoms  produced  by  four  drachms  of  it.  Dr.  Taylor  records  a  case  in 
which  less  than  two  ounces  caused  in  a  woman  severe  vomiting,  purging, 
abdominal  pain,  and  finally  death.  At  the  postrmortem  the  stomach  and 
intestines  showed  very  decided  evidences  of  inflammation. 

POTASSII   NITR AS— NITRATE   OF   POTASSIUM.     U.S. 

Nitrate  of  Potassium^  or  Nitre,  is  either  obtained  from  certain  saline  earths, 
occurring  chiefly  in  India,  but  to  a  certain  extent  in  other  portions  of  the 
world,  or  else  is  artificially  manufactured  in  nitre-beds  formed  out  of  animal 
and  vcgctiible  matter,  wood-ashes,  and  calcareous  earth,  or,  finally,  is  obtained 
from  old  plaster  rubbish.  In  the  "  nitre-beds,"  as  well  as  in  the  natural 
saline  earths,  which  have  undoubtedly  in  the  beginning  contained  animal 
and  vegetable  matters  in  a  state  of  decomposition,  nitric  acid  is  formed  by  the 
oxidation  of  ammonia,  and  unites  with  the  bases  in  the  soil.  Most  of  the 
nitre  used  in  this  country  comes  from  Calcutta,  through  Boston,  packed  in 
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i  Mgt.      CMli  salfpefre  is  tlie  nitrate  of  iotfiani^  whieb  impreg- 
nates oerUiii  soils  in  the  eountry  wliose  name  It  bears*     It  \b  uitdoubUMllj 
fintaed  lu  these  soils  by  a  proc<*ad  precisely  analogous  to  tbat  in  wlueb  tlie 
I  of  India  is  produced^  excepting  lb  at,  Jitde  or  no  vegetjible  matter  being 
ent  to  afford  the  potassium  during  the  decomposition  of  the  animal  matter 
^tod  the  generation  of  nitric  acid,  the  latter  unites  with  the  calcium  of  the 
8oii,     Chili  saltpetre  is  employed  as  a  substitute  for  true  saltpetre  in  the 
manufacture  of  nitric  acid,  and  may  be  made  into  the  nitrate  of  potussiuin 
^mhy  means  of  crude  potaah* 

^B    Saltpetre  occurs  in  more  or  less  perfect,  long,  striated,  semi- transparent, 
^^BX-sided  prisms^  with  dihedral  Bummitjs;  of  a  sharp,  saline,  somewhat  cooling 
^■last*?  J  containing  no  water  of  crystallization ^  but  decrepitating  when  thrown  on 
the  fire,  from  the  evapomtion  of  water  mechanically  retained  in  the  crevices 
'  the  crystals  j  soluble  in  four  or  five  times  their  weight  of  co!d  and  in  two- 
Ihs  of  tlieir  weight  of  boiling  water,  sparingly  soluble  in  proof  spirit,  in- 
oluble  iu  absolute  alcohol.     At  a  high  heat  they  decompose,  liberating  a 
!  quantity  of  nascent  oxygen,  and  thereby  greatly  intensifying  the  corn- 
on  of  surrounding  objects.     The  Sal  prunelte  of  the  shops  is  a  salt* 
Ljtetre  which  has  been  fused  and  run  into  circular  moulds. 

PlIYSiotooiCAL  Action. — Nitrate  of  potasitium  applied  to  any  raw  surfaee, 
to  a  mucous  membrane,  acts  as  a  violent  irritant.  As  death  has  not  in* 
:jucntly  resulted  from  its  ingestion,  whilst  it  has  occurred  very  rarely  from 
bat  of  any  of  the  other  ordinary  Sidt^  of  the  alkali,  it  hai*  generally  been 
bought  that  nitre  possesses  peculiar  properties.  It  is  not  to  he  gainsaid, 
bowcvcr,  tbat  the  cause  of  death  in  nitrc-pni^onlng  is  very  generally  the 
K-ad  inflammation  of  the  stomach  and  intestines  produced  by  it, — effects 
dependent  simply  upon  its  irritant  properties,  and  not  upon  any  eonstttu- 
tional  action  ;  a  conclusion  becoming  doubly  evident  wlien  it  is  remembered 
that^  if  the  drug  be  given  in  weak  solution,  much  larger  amounts  can  be  ex- 

Phibited  with  only  therapeutic  effects  than  would  cause  death  if  administered 
in  solid  fonn  or  in  very  concentrated  solution .  Thus,  in  a  case  under  the 
care  of  Dr.  Wilks  {Gutf$ lL*sp.  Rep.^  vol  li.,  3d  series,  1803,  p.  173),  a  man 
suffering  from  renal  dropsy  took,  between  October  28  and  December  26, 
1862,  one  pound  twelve  ounces  and  six  drachma  of  the  nitrate  of  [MJtassiunij 
with  benefit.  As  one  ounce  has  Cfiii^ed  death  in  three  lioure  (^Taylor,  Prin- 
eipltMutui  Fract,  of  MeiL  JurUp.^  2d  ed.,  vol  i,  p.  237),  this  patient  received 
in  fifty-nine  days  the  etjuivalent  of  twenty -eight  fatal  doses.  Again,  acoord 
ing  to  Prof.  Stills  (Therapeutics,  vol.  ii,),  Dr.  Brocklesby  habitually  pre- 
•eribed  one  ounce  of  the  satt  a  day,  and  Dr,  Martin-Solou  even  two  ouncea 
^^  per  diem. 

^B  The  symptoms  of  poisoning  by  the  nitrate  of  potassium  are  pretty  eonstantf 
^^and  yet,  as  in  other  irritant  poisoning,  vtiry  within  certain  limits.  Yvry  gen- 
erally there  is  fir^t  an  intense  burning  pain  in  the  stomach,  coming  on  in  a 
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few  minutes  after  the  ingestion  of  the  poison,  and  soon  followed  by  violent 
vomiting,  and,  it  may  be,  free  purging.  In  a  little  while  collapse  develops, 
with  great  muscular  weakness,  not  rarely  with  local  convulsive  tremblingn. 
The  matters  vomited,  and  even  the  stools,  may  be  bloody  (case,  Th.  Hua^ 
mann,  Journal  fur  Pharmdcodynamik^  1859,  ii.  178).  Sometimes  the 
nervous  symptoms  predominate,  and  the  purging  may  be  absent ;  collapse, 
with  slight  vomiting  and  with  or  without  paralysis  of  the  lower  limbs,  may 
alone  exist.  Suppression  of  urine  has  been  noted  in  some  cases  (case, 
PhannaceuL  Journ.^  Feb.  184G,  p.  356).  After  death,  very  grave  lesbns 
are  found  in  the  stomach  and  the  intestines,  such  as  intense  redness  and 
congestion,  effusion  of  blood  into  the  submucous  coat,  and  sometimes  into 
the  stomach  itself  Even  ulceration  and  corrosion  of  the  mucous  membrane 
nave  been  observed.  It  is  evident  that  the  symptoms  previously  detailed  as 
existing  during  life  are  in  accord  with  the  postrmortem  results,  and  all  point 
to  the  irritant  action  of  the  drug  as  the  source  of  trouble.  The  predomi- 
nance of  the  nervous  symptoms  in  some  cases  is  no  more  than  is  exceptionally 
seen  in  other  forms  of  irritant  poisoning  (see  Antimony),  and  is  no  proof  of 
A  special  action  of  the  drug  upon  the  nervous  system.  Sometimes,  however, 
death  has  occurred,  in  poisoning  by  saltpetre,  with  great  suddenness.  In 
the  only  cases  of  this  character  the  record  of  which  I  have  met  with,  the 
dose  has  been  very  large,  and  it  b  possible  that  the  death  was  the  result  of 
the  action  of  the  drug  upon  the  heart,  for,  like  the  other  salts  of  potash,  it 
has  a  direct  paralyzing  influence  upon  the  cardiac  muscle. 

Nitre  has  been  supposed  by  practitioners  to  be  especially  sedative  to  the 
circulation ;  but  there  is  no  reason  to  believe  that  it  is  any  more  powerfol 
as  a  cardiac  sedative  than  the  vegetable  salts  of  the  base.  It  certainly  shares 
the  diuretic  properties  of  the  latter,  but  appears  to  be  more  irritant  to  the 
kidneys,  since  it  seems  difficult  otherwise  to  account  for  the  suppression 
of  urine  already  noted  as  occurring  occasionally  in  poisoning  by  it.  It  is 
possible  that  nitre  may  differ  to  some  extent  in  its  actions  from  the  other 
salts  of  potash,  on  account  of  its  acting  upon  the  blood  as  a  nitrate.  (See 
page  334.) 

Therapeutics. — Nitrate  of  potassium  has  been  especially  used  in  acute 
rheumatigm^  and  when  given  in  large  doses  has  some  favorable  influence 
upon  the  course  of  the  affection.  It  is  certainly,  however,  a  more  dangerous 
remedy  than  the  vegetable  salts  of  the  base,  and,  according  to  my  experience, 
much  less  efficacious.  I  can  therefore  see  no  good  reason  for  continuing  the 
practice.  If  given,  not  less  than  an  ounce  should  be  dissolved  in  a  full  quart 
of  barley-water  or  other  demulcent,  and  be  administered  in  divided  doses 
during  the  twenty-four  hours. 

In  the  treatment  of  poisoning  by  saltpetre,  after  the  stomach  and  bowds 
have  been  emptied,  the  usual  means  for  the  relief  of  toxio  gaatro-enteritis 
should  be  resorted  to. 
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^TASSH    CHLORAS,     U.8-— CHLORATE  OF   P0TAS81UM. 

Tbis  salt  is  said  to  be  chiefly  prepared  by  beating  tbe  sobitiofis  of  the 
typocblorite  of  lime  and  chloride  of  potassium  ;  on  cooling,  the  chlorate 
of  potafisium  crystallizing  out  and  the  eblorido  of  calcium  remaining  in 
solution.  Chlorate  of  pota£sium  occnrs  in  white  rbomboidal  platee  of  a 
pearly  lustre^  of  an  acerb  tasle,  diserdving  in  sixteen  parts  of  water  at  60** 
F.,  and  in  two  and  a  half  parts  of  boiling  water* 

Phtsiolooical  Action. — Upon  mucous  membranes  and  ulcerated  snr- 
faces  ihia  salt  acts  as  a  powerful  irritant,  being,  I  think,  even  more  active 
in  tbis  respect  than  the  nitrate  of  potaj^sitim.  Owing  probably  to  its  irritant 
influence,  when  taken  internally  in  sufficient  f|nantity  it  acts  as  a  poiaon, 
although  Dr,  Tully  is  said  by  Stilk*  to  have  taken  an  ounce  without  injury. 
It  is  possible  that,  m  with  the  nitrate  of  potasaium,  free  dilution  may  affect 
tbe  toxic  properties.  However  thia  may  be^  it  is  cert4iin  that  tbe  chlonita 
of  potassium  has  in  a  number  of  instances  caused  death.  In  Br.  Fountain's 
case  an  ounce  of  it  produced  almost  imiDcdiately  copious  diuresis,  followed 
aiier  a  time  by  persistent  suppression  of  urine  and  marked  symptoms  of 
gasCro-ifitestinal  tnflammatian,  with  death  on  the  seventh  dtiy  (  Th/;  Ameri- 
Gon  Medical  Tun€»,  Ajtril,  1861,  p.  245),  It  is  probable  that  in  diphiberia 
deaths  attributed  to  the  disease  have  often  really  been  produced  by  tbe  chlo- 
late.  The  njininiura  fatal  dose  is  unknown,  but  a  dracbra  given  in  the 
course  of  a  nigbt  bus  killed  an  infant  under  a  year  uld^  and  three  drachms 
given  during  a  day  a  child  three  or  four  years  old  (New  Vtirk  MtnL  Record^ 
1878  (consult  also  New  York  Med.  Record,  1879,  i.  243 ;  ii.  454  ;  Amer. 
Joum.  Fharmact/^  1878),  The  symptoms  are  tboae  of  goslro-intcsiinal 
inflammation  and  acute  nephritis,  with,  in  some  cases,  diistinct  cyanosis. 
HaBmoglohiiiuna  bos  been  noted  {Trans.  Intern,  Med,  Conrp'em^  1881,1, 
46»J).  Dr.  Felix  Marchimd  (  Virchow^  Arckiv,  Ixxvii.)  cUiims  as  character- 
istic a  peculiar  choculate,  sepia-like  tint  of  the  blood.  In  some  cases  the 
patient  has  rallied  and  scLUued  to  bo  on  the  road  to  recovery,  when  a  fatal 
relapse  has  occurred. 

To  the  tlierapeutist  the  chief  interest  in  regard  to  tbe  physiological  action 
of  the  chlorate  of  p<r*ta£5i*ium  centres  in  ita  effects  when  given  continuously. 
According  to  Dr.  Stevens,  when  taken  internaliy  it  causes  the  venous  blood 
to  acquire  an  arterial  hue;  and  Dr.  0*Shnughnessy  has  observed  tbe  same 
effect  when  it  is  thrown  into  the  veins  of  animals.  Probably  lc<l  by  thefic 
aaeertions,  many  of  the  profeSv^ion  have  given  credence  to  the  idea  that  the 
r^hlorate  yields  its  oxygen  to  tbe  blood.  Even,  however,  if  it  were  granted 
that  the  observations  are  correct,  they  in  no  wise  warrant  the  deduction, 
since  even  partial  mechanical  asphyxia  will  produce  the  same  phenomenon 
(eec  article  on  Prussic  Acid).  M^ireover,  Isambert  {Gaz.  Mid.^  1874,  p. 
5G2)  has  found  the  statements  of  O'Sbaughnessy  incorrect.  Viewed  from  a 
chemical  stand-point,  it  is  very  improbable  that  the  salt  parts  with  ita  oxygen 
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to  the  blood  at  the  temperature  of  the  body ;  and,  as  there  is  simply  do  proof 
whatever  that  it  does  so,  and  as  the  salt  is  eliminated  unchanged,  the  propo- 
sition must  be  looked  upon  as  bne  of  the  numerous  therapeutic  myths  en- 
gendered in  the  brains  of  those  who  find  it  more  easy  to  speculate  thin  to 
toil  afler  facts.  As  to  the  real  action  of  chlorate  of  potassium  in  the  system, 
we  have  no  very  detailed  knowledge,  but  the  salt  probably  is  nearly  equiyft- 
lent  to  the  nitrate  of  the  same  base.  In  Isambert's  experiments,  injected 
directly  into  a  vein  it  paralyzed  tbe  heart.  Marchand  (loc,  dt.')  asserts 
that  in  poisonous  doses  it  produces  changes  in  the  blood  similar  to  those 
caused  by  the  nitrites  with  the  development  of  methsemoglobin.  It  cer- 
tainly increases  at  times  the  flow  of  urine  and  saliva,  and  is  eliminated  ud- 
changed  with  all  the  secretions,  since  Isambert  has  found  it  in  the  tears, 
the  bile,  the  nasal  mucus,  the  perspiration,  and  even  in  the  milk  of  nursing 
women.  It  escapes  very  freely  through  the  kidneys,  but  both  Isambert  and 
Laborde  {Bull,  Thirap,^  Ixxxvii.  251)  have  noticed  that  it  appears  in  the 
saliva  before  the  urine.  Isambert  also  noted  its  presence  in  the  urine  as 
late  as  forty-eight  hours  afler  its  ingestion,  and  that  in  continued  doses  it 
increases  the  elimination  of  rosacic  and  uric  acids,  and  the  urates. 

In  his  experiments  upon  himself,  Isambert  found  that  when  taken  in  large 
dose  (two  to  five  drachms  a  day)  the  chlorate  of  potassium  caused  salivation, 
free  diuresis,  increase  of  the  appetite,  and,  when  not  well  diluted,  gastric 
irritation.  The  urine  continued  strongly  acid,  and  contained  an  excess  of 
rosacic  acid,  uric  acid,  and  the  urates.  When  injected  in  sufficient  dose  into 
the  veins  of  an  animal,  in  Isambert's  experiments,  it  produced  sudden  car- 
diac paralysis ;  when  thrown  in  more  slowly  and  less  freely,  it  caused  a  pro- 
found general  depression,  phenomena  perfectly  parallel  with  those  produced 
by  the  nitrate  of  the  same  base. 

Therapeutics. — The  chlorate  of  potassium  has  been  very  freely  used, 
and  with  great  asserted  advantage,  in  all  forms  of  disease  believed  to  be  due 
to  blood-poisoning :  such  as  scarlet  and  other  adynamic  feverSy  dipluheria^ 
scorbufuSj  syphilis,  and  even  hydrophobia.  As  already  stated,  the  theory 
upon  which  this  practice  rests  has  no  foundation  in  reason  or  science,  and 
my  own  empirical  experience  with  the  remedy  has  been  in  exact  accord  with 
the  teachings  of  physiology.  I  have  seen  the  chlorate  repeatedly  employed 
in  various  diseases  of  the  class  just  spoken  of,  and  have  never  seen  it  do  a 
particle  of  good.  On  the  other  hand,  in  various  forms  of  stomatitis  the 
remedy  is  undoubtedly  of  great  value.  Thus,  there  is  a  great  deal  of  evi- 
dence of  its  usefulness  in  mercurial  sore  mouth ;  and  when  given  in  tb^ 
form  of  a  powder,  with  sugar,  it  almost  always  acts  like  a  charm  in  the  fU- 
licnlar  or  aphthous  stomatitis  of  children.  I  do  not  believe,  however,  that 
its  influence  in  these  cases  is  other  than  local ;  yet,  as  the  remedy  is  elimi- 
nated with  the  saliva,  and,  therefore,  when  given  internally  is  constantly 
pnisent  in  the  mouth,  the  ordinary  method  of  using  it  is  probably  the  best. 
The  salt  now  under  consideration  has  been  used  in  ascites  and  other  drop- 
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m&U  affcctioiis,  but  is,  undoubtedly,  inferior  to  the  other  8alt«  of  the  alkali* 
WHea  ttted  hcaUy^  the  chlorate  of  potassium  aoU  ad  a  stimulant  to  the 
T»riou9  mucous  membraiierf,  and  is  oflen  <if  excellent  flerricc  iu  cases  of 
an^ina^  and  is  even  eaid  to  have  been  used  advantiigeouttly  by  etiemata  in 
djfsenfert/  and  in  cholera  infantum .  The  must  genenilly  efficient  gargle  that 
I  know  of  in  ordinary  $t)re  throat  may  be  made  by  pouring  a  pint  of  boiling 
water  over  a  powder  composed  of  an  ounce  of  mmach  brrries  and  half  an 
otiuoe  of  the  chlorate  of  potassium,  allowing  to  simmer  in  an  earthen  vessel^ 
with  occasional  stirring,  to  three- fourths  of  a  pint,  straining,  and  using  in 
the  ordinary  manner,  or  the  fluid  extract  may  be  used  (see  Rhus  Glabra^ 
p,  32). 

Administration.— For  manifest  reaaons,  when  taken  in  large  doses  the 
ohlunite  of  potassium  must  be  exhibited  in  dilute  solution.  The  usua]  di>se 
18  from  ten  to  thirty  grains ;  as  a  lotion,  from  ten  grains  to  half  a  drachm 
may  be  diasolyed  in  the  ounce  of  water. 

LiTHil  Caebonas,  U«S. — Carh/mat€  of  I/ithtum  is  a  white  powder, 
sparingly  soluble  ic  water,  and  readily  distinguishable  by  the  cannine-rcd 
color  which  it  imparts  to  the  flame  of  alcohol  From  it  the  U.S.  Phanna- 
copccia  directs  that  the  citrate  (a  white,  deMquescentj  freely  soluble  powder) 
shall  be  prepared  by  solution  with  citric  acid  in  water.  The  eonibining 
number  of  lithia  is  so  high  that  all  the  salts  contain  a  very  remarkable  pro- 
portion of  the  base.  We  have  hut  little  accurate  knowledge  of  the  physio- 
logical action  of  Uthia,  but  it  probably  closely  resembles  potash  in  its  effects 
upon  the  system.  In  twenty-grain  doses  I  have  seen  it  apparently  produce 
severe  general  prostration,  amounting  almost  to  general  paralysis,  in  a  feeble 
adult  female,  but  have  given  it  very  largely  to  other  patients  without  inducing 
any  csonstitutional  symptoms.  It  is  eliminated  by  the  kidneys,  rendering 
the  urine  alkaline. 

Therapeutics. — According  to  the  experiments  of  Dr.  Ure  and  of  Dr. 
GaiTod,  solutions  of  the  lithia  salts  have  the  power  of  dissolving  uric  acid 
and  the  urates  j  and  the  drug  was  strongly  recommended  by  Dr,  Garrod  in 
uric  acid  diathesis  and  in  chronic  gout,  given  in  doses  of  three  or  four  grains 
three  times  a  day.  The  drug  was  extensively  employed,  but  fell  into  dis- 
repute until  recently,  when  its  claims  have  been  revived,  especially  by  Prof. 
Ditterich  (Schmidi'i  Jahrhiicher^  Bd,  eli.  p.  270).  As  Stated  by  the  latter 
observer,  it  is  very  generally  given  in  too  large  dose.  In  my  own  experience, 
given  as  prescribed  by  Dr.  Garrod  for  a  length  of  lime,  It  has  appeared  to 
do  great  good  in  some  cases  of  chronic  gout.  Either  sak  may  be  exhibited 
dissoh'td  in  water,  in  doses  of  five  grains,  three  times  a  day;  preferably 
taken  a  half-hour  before  eating. 


Antihtdbopin, — The  dried   bodies  of  the  Blatta  orientalis,  or  cock- 
roaches, have  long  been  popularly  used  in  Kussia  as  a  remedy  for  dropsy^ 
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and  under  the  name  of  antihydropin  haye  been  intxoduoed  into  practioal 
medicine.  Under  their  influence  the  sweat  and  nrine  are  sud  to  be  greatlj 
increased  and  the  dropsy  rapidly  to  disappear.  When  the  urine  contaim 
albumen,  this  is  greatly  lessened  or  disappears  entirely.  The  proper  doM 
is  uncertain.  Bogomolow  {Lond,  Record,  1877,  p.  602)  gives  fonr  and  a 
half  grains  three  times  a  day  to  children.  Probably  fifteen  to  twenty  grains 
daily  is  about  the  proper  commencing  dose  for  the  adult. 


STIMULATING   DIURETICS. 

BUOHU-BUOHU.  U.S. 

The  leaves  of  the  Barosma  crenata,  and  of  other  species  of  the  genus, 
natives  of  Southern  Africa.  These  leaves,  which  are  gathered  by  the  Hot- 
tentots of  the  Cape  of  Good  Hope,  arc  an  inch  or  less  in  length,  from  throe 
to  five  lines  broad,  of  various  forms,  but  always  notched  on  the  edges,  and 
having  a  strong,  rather  rank,  yet  somewhat  aromatic  odor,  and  a  warm,  bitter- 
ish taste.  They  owe  their  virtues,  which  they  yield  to  water  and  to  alcohol, 
to  a  volatile  oil  and  to  a  bitter  extractive. 

Therapeutics. — Owing  to  its  bitter  principle,  buchu  is  perhaps  slightly 
tonic ;  but  its  chief  medicinal  virtue  is  as  a  diuretic  stimulant  and  alterative 
to  the  mucous  membrane  of  the  genito-urinary  organs.  It  docs  not  veiy 
largely  increase  the  flow  of  urine,  and  hence  is  never  adminbtercd  in  dropsy, 
but  in  all  ca.ses  of  subacute  or  chronic  inflammation  of  the  genito-urinary 
organs  it  may  be  employed  with  hope  of  success.  Its  oil  is  undoubtedly 
absorbed,  and  is  eliminated  by  the  kidneys,  to  whose  secretion  it  imparts  its 
odor.  In  chrome  pj/elitisj  chronic  cystitis,  and  irritation  of  the  bladder,  it 
is  one  of  our  best  remedies,  especially  when,  as  is  frequently  the  case,  these 
diseases  are  associated  with  a  generally-lowered  systemic  tone.  As  compared 
with  turpentine,  buchu  is  much  less  stimulating,  and  has  a  far  more  soothing 
effect  upon  the  mucous  membranes  of  the  genito-urinary  tract.  In  irritated 
bladder,  when  the  urine  is  highly  acid,  and  when  there  is  a  constant  desire 
to  urinate,  with  but  little  relief  from  micturition,  buchu,  in  combination  with 
a  vegetjiblc  salt  of  potash  and  the  sweet  spirit  of  nitre,  often  gives  great 
relief.  The  dose  of  i\\e fluid  extract  (Extractum  Buchu  Flnidum,  U.S.) 
is  a  teaspoon ful,  well  diluted,  given  three  or  four  times  a  day. 

Pareira,  U.  S  — Pareira  Brava  is  the  root  of  Chondodendron  tomen- 
tosum,  a  climbing  plant  of  South  America.  There  appear  to  be  in  the 
root  one  or  more  alkaloids  (see  U.  S.  Dispensatory,  15th  ed.,  p.  1085). 
Pareira  Brava  has  been  used  with  asserted  advantage  in  chronic  cystitis,  in 
"  irritable  bladder,^'  and  in  chronic  yonorrhaa,  and  appears  to  exort  a  stim- 
ulant action  upon  the  mucous  membrane  of  the  whole  genito-urinary  appa- 
ratus.  It  is  said  to  be  also  tonic,  and  slightly  aperient,  so  that  it  is  especially 
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jttftble  in  uriDary  iliseases  wlien  there  is  fecblcDess  of  dipcestion  and  a  Icn- 

!j  to  ctMstiveiK'Ps.     The  remedy  should  always  be  given  in  ^Ilo  fi>riu  of 

the  iti/imon  (oi-Oj%  qt  flu  id  extract  ( Extract  nm  Pnreir^  Ffuultfrn^  IL  S.)» 

of  which  the  doses  «ro  respectively  a  wirieglasafiil  and  a  teas|>oouful  three 

four  tiroes  h  day. 

UVA  Ursi,  U.  S.—Benrbeny  is  the  leaves  of  the  Arctost^iphylos  U\'a 
m^  a  low  evergreen  shrub.  iiidi^^'Oiious  to  northern  maritime  Europe,  and 
to  our  northern  coajsts  as  far  south  as  New  Jersey.     They  are  iVom  half 
ineh  tii  an  inch  in  length,  wedge -shai^Hid,  thick,  o^ufriaceous,  with  a  smooth, 
undftl  tnar^in.     The  odur  is  hay -like,  tlie  taste  bitterish,  astringent,  and 
mewlnil  sweetish.      Uva  nrsi    contains  gallu-tanTiic  acid,  besides  several 
stallioc  principles,  Urstn^  Arhutnt^  and  Unon^  the  relations  of  which  are 
very  well  settled,     Mr,  J.  C,  C,  Hughes,  the  discoverer  of  urgin,  claims 
at  it  is  tlie  diuretic  principie  of  the  drug,  one  grain  of  it  acting  powerfully 
ipou  the  kidneys. 
Tu  EEAPEiTTics. — Uva  ursi  IB  capable  of  acting  as  a  wenk  astringent^  but 
Ikjcu  long  used  in  mediciuc  fl>r  its  itifluence  upon   the  genittJ-urinarj 
lucous  niemhrarjc,  and  at  present  is  empluyed  for  no  other  purpose.     It  is 
ted  that  gallic  acid  may  be  detected  in  the  urine  of  persons  taking  it,  and 
IS  very  probable  that  other  of  its  active  principles  are  eliminated  by  the 
idneys  and  exert  an  influence  upon  the  mucous  membranes  over  which  they 
pUB.     In  cbronic /)ye///iX  ci/stUts^  and  other  affections  of  the  genito-urinary 
locouii  membrane,  when  a  slightly  stiniulaiit  aud  an  astringent  action  b  de- 
Bred,     The  dose  of  the  fl*nd  extract  (^Extract urn    Uv3B    Ursi  F/uidum, 
.8 )  ts  a  teaspoonful  three  or  four  times  a  day, 

^H  CoiMAPniLA,  U,  S, — Pipsimewa  is  the  dried  leaves  of  the  Chimaphila 
^Hltnbellatn,  a  little  indigenous  perennial,  distinguished  from  its  inert  congener 
^Hp,  niHCuliitii  by  the  uniform  glossy  green  of  its  leaves.  The  latter  are  about 
^Hm  inch  and  a  half  long,  wedge- s^h aped,  Dotched^  pointed,  and  coriaceous. 
^^Tliey  contain   tannic  acid,  bitter  extractive,  and,  according  to  Mr.  Samuel 

Fairbanks  a  crystidline  principle,  Chimajdii/in  (see  IK  S.  Disjungatoty), 
^BipipsLsscwa  is  probnhly  about  efjuivalent  to  uva  ursi  in  its  tliernpcutic 
^^mlue,  though  pcrliaps  not  quite  so  actively  diurrtic.  Prof.  Geo.  B.  Wood 
^KtThfTrij}cuticM,  vol.  i.  p.  133)  commends  it  very  highly  in  external  $erofula^ 
^Baserting  that  he  has  had  a  large  cxiwirience  wit!i  the  rrmedv,  and  I  hut  in  power 
^Bvcr  the  disi'asc  it  stands  next  to  eod-livcr  oil  nm\  the  prepiiralions  of  iodine 

and  iron.  He  believes  that  it  acts  not  only  as  a  mild  astringent  and  tonio 
^^llYit  iiUo  8»  an  nftenuive,  and  slates  thnt  its  exhibition  should  be  long  con- 
^^inueth  thr»  adininirrtnttion   heiug  tenipomriiy  sufipended  whenever  there  is 

mnrli  \vs^T,    The  remedy  ahotild  be  admioistcrcd  in  the  form  of  decoction,  or 
iffltfidrx/racf  (  Ex.fractHin  Chimaphihr  /'VMiir/jim, U.S.),  the  dot^es  of  which 
I  respectivi'ly  a  wineglassful  and  a  teaspoon  ful  three  or  four  times  a  day, 
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JuNiPERUS. — Juniper  is  the  fruit  of  the  common  juniper  of  Europe  tad 
this  couutrj.  These  berries  are  round,  bluish  bodies,  about  the  slie  of  i 
large  pea,  of  a  sweetish,  terebinthinate,  aromatic  taste.  They  owe  their  prop- 
erties to  a  volatile  oil  {Oleum  Juniperi)^  which  is  officinal.  They  yield  to 
boiling  water  and  to  alcohol.  Juniper  is  gently  stimulant  and  cordial  to  the 
stomach.  Upon  the  kidneys  it  exerts  a  decided  stimulant  action,  and  the 
oil  freely  given  is  capable  of  irritating  the  renal  organs  above  the  secretiDg- 
point,  and  of  producing  lessened  secretion,  strangury,  and  even  suppreaaoD 
of  urine.  The  volatile  oil  is  undoubtedly  absorbed,  and  chiefly  escapes  from 
the  system  through  the  kidneys.  As  a  diuretic,  juniper  has  two  distincf 
uses.  The  most  usual  employment  of  it  is  as  an  adjuvant  to  cream  of  tiita. 
or  the  alkaline  diuretics.  On  account  of  its  stimulant  local  influence  apon 
the  alimentary  canal,  it  renders  the  cream  of  tartar  far  more  acceptable  to 
the  stomach,  and  at  the  same  time  aids  its  diuretic  action.  Sometimes  juni- 
per is  employed  for  its  stimulant  action  on  the  mucous  membrane  of  the 
genito-urinury  organs  in  chronic  pyelitis  and  in  chronic  catarrh  of  the  blad- 
der. In  the  form  of  the  compound  spirit  {Spiritus  Juniperi  Componiu^ 
U.  S.))  or  its  equivalent,  ym,  juniper  b  often  useful  in  the  subacute  congeAm 
of  the  kidneys  frequently  seen  in  old  persons,  and  characterized  by  aching 
in  the  loins  without  other  more  serious  symptoms.  The  infusion  is  made  by 
macerating  an  ounce  of  the  berries  in  a  pint  of  boiling  water  for  an  hoar, 
the  whole  to  be  taken  in  divided  doses  during  twenty-four  hours.  The  dow 
of  the  oil  is  from  five  to  fifteen  drops ;  of  the  spirit,  one  tablespoonful. 

Oleum  Eriqerontis,  U.  S. — Erigeron  Canadense,  or  Canada  Fleahane^ 
contains  a  large  proportion  of  a  yellowish  volatile  oil  of  a  rather  pleasant  odor 
and  taste,  which  has  properties  resembling  those  of  turpentine,  but  is  mach 
less  stimulating.  It  may  be  employed  in  afiections  of  the  genito-urinary 
organs^  and  in  passive  hemorrhages.  It  is  especially  valuable  in  menor- 
rhagia.  According  to  Dr.  Starke,  it  is  very  efficacious  in  gonorrhoea  (Lend, 
Med.  Rec.j  1876,  p.  267).  The  dose  is  five  to  twenty  drops  every  two  or 
three  hours,  and  is  best  administered  on  sugar. 

The  stigmata  of  Zea  MaySj  or  Indian  Com,  has  been  strongly  recom- 
mended as  a  mild  stimulant  diuretic  in  both  acute  and  chronic  injlammationt 
of  the  bladder,  and  in  uric  acid  and  phosphatic  gravel,  and,  we  are  informed, 
is  much  used  by  several  surgeons  of  this  city.  It  is  claimed  that  it  has  a 
distinct  anaesthetic  effect  in  allaying  the  pain  of  these  affections,  unless  there 
be  so  much  mucus  as  to  prevent  contact  with  the  mucous  membranes.  M. 
Landricux,  of  Paris,  asserts  that  the  urinary  secretion  is  much  increased, 
and  the  arterial  tension  distinctly  au<rmented,  even  in  cases  of  cardiac  dis- 
ease {Med.  and  Surg.  Reporter,  1882,  103).  Dr.  Vauthier  {Arch.  Mid, 
Melgea,  Aug.  1880*)  states  that  its  activity  depends  upon  Maizenic  add. 

♦  Consult  nl.-o  La  France  Mfd.,  1880,  xxvii.  99. 
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It  may  be  giTen  ad  Ithihtm  in  infusion  (two  ounces  to  tfie  pint  of  boiling 
water) ;  the  dose  of  the  inaizenic  iicid  is  eaiJ  to  be  one-eighth  of  a  grain. 
Pr.  Ducasse  gives  half  a  tirachm  of  the  extract  a  day  {La  fVance  Mid.^ 
1882,811). 
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TEEEBINTHIHA-TUEPENTnfE. 

Sufficient  has  already  bc^en  said  concerning  the  natural  history  of  white 
turpentine  (see  page  126)  ;  but  Canada  Turpentine  (Tekebinthina  Cana- 
densis, U.  S.)j  or  Cunada,  Bfilsatiiy  as  it  is  more  commonly  callod|  waa  not 
epoken  of,  because  it  is  never  used  as  a  stimulant.  It  is  the  product  of  the 
Abies  balsamea,  or  Balm  of  Gilead,  or  American  Silver  Fir,  as  it  is  vai-ioiuily 
named,  a  beautiful  evergreen  indif^enous  to  the  extreme  northern  United 
States  and  to  the  Britis^h  Colonies.  Tlie  juice  is  said  to  collect  in  little 
receptacles  under  the  bark,  and  to  be  gathered  by  cutting  these  open  and 
allowing  them  to  drain  into  vessels.  Canada  Balsam  is  a  thick  and  viscid, 
but  clear,  yellowish  liquid^  containing,  it  is  said,  about  twenty  per  cent,  of 
volatile  oil.  The  amount  of  the  latter  ingredient  must  vary  greatly,  since 
by  age  and  exposure  to  the  air  the  liquid  balsam,  losing  its  oil  by  evaporation 
and  oxidation,  becomes  converted  into  a  hard,  brittle,  translucent,  resinous 
mass.     Canada  Balsam  is  very  rarely*  if  ever,  used  in  me<licine. 

Oii  of  Tur^}enfnte,  the  volatile  oil  of  ordinary  turpentine,  has  already 
been  considered;  but  it  seems  neceKary  to  add  here  a  few  sentences  in  regard 
to  itfi  diuretic  action  and  use.  When  moderate  doses  (ten  drops  every  three 
hoTii«)  of  turpentine  are  taken,  there  are  usually  no  renal  symptoms  pro- 
duced, except  a  slight  increase  of  the  urine.  Somewhat  larger  amount«j 
when  exhibited,  are  apt  to  give  rise  to  aching  in  the  loins  and  to  frequent 
micturition,  with  perhafis  urethral  pain  accompanying  the  act.  If  still 
larger  quantities  aie  ingested,  these  symptoms  are  intensified,  and  at  the 
ivime  time  the  secretion  of  urine  U  diminished.  After  very  large  repeated 
doses  of  the  drug,  the  aching  in  the  loins  is  very  great,  often  with  spasmodic 
|>aio  in  the  ureters;  a  constant  desire  to  pass  water  struggles  with  the 
inability  to  micturate,  caused  by  the  urethral  spasm  ;  the  urine  is  very  scanty, 
albuminous,  and  even  bloody  ;  pria])ism  may  be  present,  and  an  intolerable 
irritation  may  affect  all  the  pelvic  organs.  These  symptoms  produced  by 
overdoses  of  the  drug  show  that  its  action  upon  the  urino-genital  organs  is 
essentially  and  powerfully  irritant,  and  ihat  under  all  eireumstonecs  the  ex- 
istence of  active  irrit4ition  or  inflammation  of  these  organs  absolutely  contra- 
indicates  the  use  of  oil  of  turpentine. 

Oil  of  turpentine  is  never  employed  to  increase  the  flow  of  urine  for  the 
purpose  of  affecting  serous  effusions.  As  a  diuretic,  it  is  used  solely  for  its 
local  influence  upon  the  organs.  Exceuive  dinremn  Bometifnes  is  ap^mreutly 
dependent  upon  a  relaxed  condition  of  the  kidneys,  and  under  these  eircum- 
Stanoes  oil  of  turpentine  may  be  of  grent  service.  Chronic  p^elitin^  chronic 
tytttiU^  and  ^icet  are  all  often  very  much  benefited  by  the  use  of  the  drug. 
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Iq  using  the  remedy  in  these  caf^es,  it  should  always  be  born«  in  tDiud 
that,  with  the  exception  of  cantharides,  it  is  the  mnet  acytirely  stLmulatiu^ 
of  all  the  diureticSj  and  mui^t  he  eiupluyed  only  when  ench  a  n^mwly  in 
calliMl  for.  In  tliose  companitivclj  rare  casoa  of  nrhtnrj/  inctmtmence  whicli 
are  dependent  upon  debility  of  the  bladder,  turp*3ntine  is  sometimes  ofgraa 
service.  When  the  same  symptom  is  spasmodic,  the  remedy,  of  eoaree,  ii 
hanuful.  In  &bsolutely  passive  hstmatnrid^  in  impotence,  in  certsdn  oundi* 
tions  of  itpennatorrhoea^  in  amenorrhoea  when  great  locaJ  debility  existi^ 
turpentine  may  be  tried  with  fair  hopes  of  ita  being  usefiil.  The  doie  of 
turpentine  aa  a  diuretio  is  ten  to  fifteen  drops  in  emulaion,  given  frooi  four 
to  six  tiioes  a  day.  If  glyiM?nne  and  oil  of  gaultheria  be  added  to  tlie  emul- 
sion in  5UL-h  pDjportion  that  half  a  teaspoonful  of  the  one  and  one  or  two 
drops  of  the  other  be  taken  with  each  dose,  they  will  almost  compleidj  &• 
guise  the  ta^te  of  the  remedy. 

OOFAIBA-OOPAIBA.  U.S. 

The  oleoresin  of  Copaifera  muUijuj;a  and  of  other  species  of  Copaifera, 
lar)rc  trees  growing  in  Brazil,  Cnpjiiba  is  a  yellowish  lit|uid  of  varying  ris- 
eidity  according  to  age,  of  a  stron:;,  terebiiithinalc.  poeuliar  odor,  and  a  bitter, 
huriiin^,  disagreeable  taste.  It  mixes  unilbrmly  with  absolute  alcohol  and 
volatile  and  fatty  oils,  and  is  readily  dissolved  by  ether.  It  contaitiB  a  vola> 
tile  oil  a  siuall  quantity  of  a  soft,  viscid  resin,  and  about  BHy  per  cent,  of  a 
hard,  acid  resin.  In  1829,  Sehweitaer  (^Poggend,  AnnnL,  lid.  xvii.  pp,  487 
and  10!35)  announced  tluit  ho  had  found  in  oopaiba  a  peculiar  cryetallixal>lu 
acid,  Capaivic  AcuL  It  m  not  in  the  plan  of  the  prc&ent  work  to  di 
elabomtely  the  chemistry  of  dnigs,  and  consequently  I  must  remain  eoni 
with  the  stilt cment  that  the  researches  of  Prof.  Bernatzik  {Prager  Xlfrtfl' 
Jahrschrijtf  Bd.  c,  18GS,  p.  239)  have  shown  that  very  frei]uently  this 
Grystalline  acid  does  not  exi^t  in  copaiba,  and  consequently  that  it  b  ad 
unimportant  c*>ostiLucnt.  Indeed,  these  ret^carchee  seem  to  me  to  prove 
oonchisively  that  cLqiaiba  is  shuply  an  oleoresin. 

PiiYfiioLOOlCAL  Action. — When  given  in  therapeutic  doses,  cojiaihn  hit 
very  little  if  any  action  upon  the  general  system,  and  the  influence  even  of 
very  large  amounts  is  oft<?n  scarcely  percej»rible.  in  the  re^si^arches  of  Bor- 
natzik  (Joe.  c<V.,  p.  251 )»  eighteen  grammes  of  the  volatile  oil  were  taken  in 
three  doses  during  twelve  hours,  and  caused  only  an  accelcmtion  of  a  tew 
beats  [>er  minute  in  the  pu!se*rate,  and  a  rise  of  a  fraction  of  a  degree  in  tlie 
teniperuture,  withj  after  a  time,  violent  gastric  and  intestinal  didturbanci?, 
evidently  due  to  the  local  action  of  ilic  drug,  and  characteri»t!d  by  vomiring 
and  pairing.  Complete  strangury  was  not  produced,  but  there  was  Mumo 
diffieuity  in  passinji  the  urine,  which  caused  decided  burning  in  the  urt^Uira, 
On  the  other  hand,  the  action  of  the  drug  b  much  mtjrc  diHjided  upon  si»»ic 
very  susceptible  persons,  so  that  full  doses  uf  it  produce  dmded  fever,  with 
inoreasud  fre<|Uency  of  pulse,  and  hot  skin,  accompanied  ahtiost  dwnys  liy 
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led  symptoms  of  gastro- in  test!  uid  irritation.  SometiiDeB,  alsOf  tbe  urinary 
•rgans  arc  more  seui^ttive  than  usual  to  the  action  of  the  drug,  so  tliivt 
stniDgury,  and,  ^  'ma  stated  by  Bome  authnritie^,  even  dttioBt  complete  urinary 
Buppression,  may  occur. 

In  1841,  Br.  Qt,  0*  Key  (quoted  by  Bcrnatsik)  oallod  attention  to  tlie 
fact  that  if  nitric  acid  be  added  to  the  urine  of  pcraone  taking  copail>a,  a 
precipitate  is  formed  rej^embling  that  of  aUuimen,  Tbis  fact  lias  been  noted 
and  commented  on  since  it-s  dL*oovery  by  Dr.  II.  Wei k art  {^Arclnu  der  Ilt-ii' 
kunde,  1860),  by  Dr.  Rees  {Gvys  IIoBp.  Hep,,  yoL  xvii/),  by  Valentine 
{Grufuln'ss  der  Fhj/siohf/ie),  and  by  othor  observers.  In  order  to  produce 
the  phenumenon  with  diwtinctne&s  and  certainty,  it  is  seemingly  necessaiy  to 
u^  large  doses  of  the  drug,  since  Weikart  Jailed  to  detect  it  after  the  ex- 

bition  of  gmall  amounts  of  copaiba  oil.  Varioua  surmises  as  to  the  nature 
of  this  precipitate  have  been  indulged  in ;  but  the  experiments  of  Bernatsdk 
(ivc,  eiV.,  p.  252)  appear  to  show  that  it  consists  of  the  oxidized  oil  united 
to  some  urinary  principles.  Br.  Bematzik  found  that  the  elimination  of  the 
nil  go^  on  slowly,  continuing  for  as  much  as  four  days  afler  its  ingestion 
jirhen  large  dosca  are  employed.     In  bi^*  experiments  with  the  resin  of 

ipaiba,  the  authority  just  noted  exhibited  filleen  grammes  of  it  inside  of 
Cve  hours.  It  acted  us  an  emeto-cathartiu,  causing  a  great  deal  of  pain  and 
irritatitin.  The  urine  deposited  very  ci^piously  on  the  addition  of  tutric  acid, 
the  resin  seemingly  being  eJiminate<l  more  abuudanlly  than  wfis  the  oil 
Copaiba  does  not  increase  to  any  great  extent  the  amount  of  the  renal  secre- 
taoD,  and  no  evidence  has,  that  I  am  aware  of,  been  offered  to  show  that  it 
affects  materially  the  solids  of  the  urine. 

The  clinical  employment  of  copaiba  hns  shown  that  the  drug  exerts  its 
peculiar  stimuiant  alterative  action  on  other  mucous  membranes  than  thoso 
of  the  genito-unnary  a]>parntus,  and  it  is  very  possible  that  a  slight  elimina- 
tion of  the  volatile  oil  takes  place  through  the  lungs. 

TuERAPEUTlcs. — The  chief  use  of  copaiba  in  medicine  is  in  mhaciUe  and 
chronic  lujfjtmmuh'ofnf  of  the  ^enilo-nruuir^  mucous  membrane.  In  its 
action  upon  this  structure  it  is  a  decided  stimubnt^  but  is  less  irritating  and 
less  stlmulttting  than  the  oil  of  turpentine.  Gouftrrhtra  is  the  disease  in 
which  it  is  mainly  exhibited.  Il  is  espec*ially  useful  in  the  advanced  st^iges  of 
iihis  affection.  If  it  be  given  in  the  beginning,  before  ilie  inflammation  has 
fully  developed,  it  may  scjmetimes  suci:eed  in  aborting  the  attack,  butj  if  it  fail 
to  accomplish  this,  may  greatly  aggravate  the  t^yjnptoms.  During  the  height 
of  the  inflammatory  atage,  oopaiba  should  not  be  employed.  In  other  influm* 
matory  affections  of  the  gen i to-urinary  mucous  ntembrane,  such  as  pi/fiiHs^ 
and  chronic  cyst  it  ig^  when  the  disease  is  of  a  gubacmtc  or  chronic  character,  the 
fomedy  may  l^e  employed,  it  being  borne  in  mind  that  in  its  action  it  18  unich 
■joro  stimuliint  than  buehu  or  pareira  brava,  but  much  less  so  than  turpentine. 

In  chronic  diarrhtaa  and  dif&rntery^  copaiba  is  sometimes  of  use,  through 
its  local  action  on  the  diseased  surfaces.      The  remedy  has   been  highly 
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recommended  in  the  adTanoed  sta,<7e8  of  hronchiiU;  and  in  the  chronic  form 

of  the  disorder  when  nttended  hy  very  free  nmci>punilent  exi^ectora*  ion,  1 
have  oecafiionally  employed  it,  with  excellent  results.  Copaiba  \»  sometimes 
used  inlenially  in  skm-uffecflon^^  hut  more  frequently  is  eniplt\ved  exterually 
as  ti  Biimulant  dressing.  The  resinous  mass  which  is  left  behind  af\er  the 
dislillatiau  of  liie  oil  of  copaiba  is  filiited  to  he  uu  aeiive  hydra^^ogue  diuretic, 
increasing  greatly  the  flow  and  lessening  the  specific  gravity  of  the  urine. 
In  dropmes  not  dependent  upon  renal  diae-ase  it  is  stated  to  he  very  effica- 
cious given  in  doses  of  fifteen  grains  three  times  a  day  (  Gut/s  HoMp.  Rep,^ 
1876). 

Administration. — The  dose  of  copaiba  is  ten  to  twenty  mininaSi  rcpeato^H 
from  three  to  bix  times  a  day,  according  to  circumstances ;  the  best  e0etil^^| 
are  probably  to  be  attained  by  the  frequent  use  of  small  quantities.  Thi^ 
medicine  may  be  given  dropped  upon  sugar,  or^  what  is  much  better,  ♦ex- 
hibited in  Eu  aromatic  enuilslon,  made  with  syrup  and  mucilage  of  guiu- 
arable  in  such  a  manner  that  a  tahlespoouful  shall  contain  the  rcrjuianl  dose. 
When  patients  object  to  the  taste,  the  drug  may  be  given  in  gelatine  cap- 
sules, each  containing  t^n  drops.  It  is  said  that  these  capsules  do  nutj 
however,  agree  so  well  with  delicate  stomachs  as  the  emulsion.  WHicu 
copaiba  is  rubbed  up  with  magnesia,  the  resin  unites  with  the  earth  to  form 
a  solid  mass,  in  which  the  oil  is  mechanically  held  (Mtuaa  ChpnihsL,  U*S,)« 
Pilla  made  in  this  wuy  are  ineligible,  being  di^integr:ited  and  absorbed  with 
difficulty.  The  oiV  {Okuin  Ojpathf:.,  U.S.),  which  is  prepared  by  di>tih 
lation,  is  isomeric  with  oil  of  turpentine.  It  may  be  exhibited  in  emuUion 
or  in  capauleSj  in  doses  of  eight  to  fifteen  minims. 

aUBEBA-OUBEBS.   U.8, 

The  unripe  berries  of  the  Piper  Cu^K^ha,  a  climbing  plant  of  Java  and 
other  portions  of  the  East  Indies,  These  berries  are  blackish- veined*  aliout 
the  size  of  a  small  pea,  and  have  attached  to  them  a  short  stalk  tliree  or  four 
lines  long.  Their  odor  is  aromatic  and  peculiar ;  their  taste  warm,  cam- 
phoraoeous,  and  peculiar.  Cuhebs  is  a  somewhat  complex  body,  but  there 
can  be  no  doubt  that  the  ethereal  extract,  or  oleoresin,  as  it  is  commonly 
called,  represents  its  medicinal  virtues.  The  extra^jt  appeiirs  to  consist 
chie6y  of  three  substances:  a  volatile  oil  and  the  brown  resinous  Bubstnq 
formed  by  its  oxidutiou,  a  peculiar  acid,  and  a  neutral  crystallimhle  priuctpK 
CubMn,  Citbebic  Acid  was  first  discovered  by  Monhcim,  but  has  been- 
especially  exsintiued  hy  Prof.  Bernatzik  (Pra^pr  ViertefjahrgchrtJ't,  1864, 
Bd.  Ixxxi,,  p,  9).  It  is  nearly  tasteless,  forms  salts  with  the  bases,  has  a 
very  faintly  acid  reaction,  and  dissolves  in  concentrated  sulphuric  acid  with 
the  productiun  of  (according  to  Bernatiik)  a  purple- violet  color^  changing 
on  the  additinn  of  a  little  water  to  a  cherry-red,  and  altogether  disappearing 
when  further  dilution  is  practiced* 

PiivsioLoaioAL  AcTiox. — In  some  respects,  cubebs,  when  taken  mt 
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Daily,  resrioblcs  black  pep|>er  in  it^  effects.  It-  isj  however^  nnich  loss 
tiniulating  than  its  coDgetier.  After  thu  iiigeiitioo  of  the  onljiuiry  ihern- 
eutic  duae  oF  cubebs,  iiptbing  unusuiil  is  experieaced ;  but  when  very  brge 

amounts  are  taken  there  are  evidences  c»f  gastric  excitement,  such  iwj  sen- 

iition  of  warmth  m  tbe  etomacli,  slightly-increased  freqtiency  of  inihe  and 
eat  of  skiri^  with  perhaps  some  giddiness  or  headache.    The  nrhw  h  slightlj 
icreased  in  amount,  and  ac<^utres  a  peculiar  odor.    When  yerj  large  doses  ore 
igt^ted,  the  itymptoms  of  gastric  irritation  are  more  severe,  and  the  subject 
iiflcrs  from  gastric  burning,  nauaca,  vomiting,  and  eoUckj  j>:iiij.s,  wkli  in 
9me  cases,  purging. 
An  eruption  resembling  urticaria  has,  been  occasionally  noticed  af\cr  the 
exhibition  of  cubebs:  it  is  exaeilj  siniihtr  to  the  eruption  sonietinies  ci\used 
by  copaiba,  and,  like  it,  la  probably  dae  sinrply  to  gastric  irritation. 
^^     That  the  active  principles  of  cubebs  are  eliminated  by  the  urine  is  well 
^■established,  as,  afler  tho  exhibition  of  tbe  drug,  when  nitric  acid  is  added  to 
tbe  urine,  a  precipitate,  resembling  somewhat  tliat  of  albumen,  occurs. 

The  most  ekhorate  physiological  s^tudy  of  cubebs  that  I  have  met  with 
was  made  by  Prof  Bernatzik  (foe.  ctt.).  This  experimenter  took  himself,  and 
cave  to  a  student,  ten  grammes  of  the  cubebate  of  magnesium.  No  decided 
symptoms  were  induced  by  this,  further  than  some  pulse-acceleration  and 
gnstric  uneasiness ;  but  the  elimination  of  uric  acid  was  greatly  increased, 
and  the  cubcbic  acid  wag  found  in  tbe  urine*  Half  an  outice  of  tbe  oil  of 
cubebs  was  taken  in  thirty-six  hours,  the  last  three  doses,  aggregating  ten 
grammes,  being  ingested  in  six  hours.  This  was  followed  by  very  decided 
gastric  irritation  ;  by  tbe  appearance  in  the  urine  of  tbe  oil,  not  as  it  was 
ingested,  but  oxidized  and  in  the  fivrm  of  a  resin;  the  eliminated  uric  acid 
was  about  one-third  in  amount  of  that  excreted  after  the  exhibition  of  cubcbic 
acid.  Uf  the  powdered  cubebs,  fifty  grammes  were  taken  in  eight  hours ; 
the  (castro-intestinal  irritation  was  very  marked ;  the  nitrte-acid  precipitato 
was  abundant  in  the  urine;  the  elimintition  of  uric  iieid  was  about  midway 
iHJtween  tlie  extremes  of  the  previous  experiments.  According  to  tho  re* 
searches  of  Prof.  Bematdk,  ciihtbtn  is  inert. 

Therapeutics. — Cubebs  has  been  used  to  some  extent  for  its  local  stira* 
]  tilant  action  upon  tbe  alimentary  canal,  but  for  this  purpose  is  very  inferior 
^Blo  black  fw*p|>er  and  other  spices.  It  is  at  present  almost  exclusively  employed 
^"  to  influence  the  gcnito*urinary  mucous  membrane,  in  precisely  those  cases  in 
which  copaiba  is  exhibited.  The  two  drugs  have  very  nearly  the  same  rango 
^Kof  action,  but  tbe  cubebs  ia  less  apt  than  is  the  copaiba  to  derange  dige.^tion. 
^"  Very  often  tbe  best  effect  in  (fonorrha'a  and  other  genito-unnar}  diisorders  is 
obtained  by  giving  the  two  remedies  in  combination.     Cubebs  is  sometimes 

P employed  with  as8ert4»d  advantage  in  chronic  hmmorrhouhj  and  also  in  thoao 
varieties  of  brfmvhitU  in  which  copaiba  is  useful.  It  forms  the  basis  of  certain 
proprietary  loienges,  much  used  by  public  speakers  and  others  to  relieve  tho 
rdttxation  of  the  larynx  which  follows  slight  colds  or  over-use.     For  this 
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purpose  tbe  berries  themselves  may  be  chewed,  and  are  very  effctftual. 
cmyza,  tlic  powdereii  drug  used  im  a  snuff  bits  sometimes  a  benrifitiml  effi 
It  i*hLiald  hut  be  emjjloyed  m  the  early  stages  before  secxetion  has 
estiiblmhed,  but  is  indicated  later  in  tlie  affection,  when  the  discharge 
prufutje, 

Ai'SiisrsTRATiON. — The  dose  of  powdered  embebe  is  from  half  a  drach: 
to  three  drachms,  which  may  be  exhibited  in  syrup  or  molu&st*s  iKree  tinitf^-'^'^ 
a  day.     The  volatile  oil  of  cubeba  {Oleum  Cub*^bvt)  is  officinal,  an<3  uia;^ 
be  given  in  emulsion   three  or  four   times  a  day,  in  the    doi^o  of  fifteen  — 
drops,  gradually  iucrea:^  to  half  a  drachm,  unleaii  some  effect  is  prcviouiljC- 
prudui'^^d  upon  the  urinary  orgjins.     This  oil  docs  not  so  thoroughly  repre— --^^^^  — 
sent  the  crude  drug  as  does  the  officinal  olcoresin  {Oi^otoiina  Ct/^iae), .^ ^JH 
which  may  be  given  in  doso^  of  from  ten  to  fifteen   mioims,  iuerc;i»ed  as  *-^^^ 
necessary.     It  is  best  administered  in  emulsion,  but  may  be  exhibited  iii      ^^  '^ 
the  form  of  a  bolus,  enough  sugar  having  beeu  added  to  make  a  plastic 
mass.     The  tincture  [Tinctura   Cuhehm—\  to  10,  tl.  S.)  is  an  ini'li;:ibte 
prepnratinu  ;  dose,  f  5ii  to  f  3vi.     The  dnsc  of  ih^Jfuid  extract  {^ExJractum 
CHbehff.  Flmdumy  U.  S.)  is  ten  to  forty  minims* 

Matico,  U.S. — Matico,  the  dried  tops  of  the  Piper  angmstifolium  of 
Peru,  contains  a  volatile  oil,  resin,  and,  it  is  said^  a  bitter  principle,  Maticin 
It  is  largely  employed  as  a  styptic,  and  as  such  probably  acts  chiefly  tnctcbjiQ- 
ically,  ct>agnlaiiii!4  the  blood  in  its  interstic*^,  adhering  to  the  wounds  and 
thus  arrt^sting  the  hemorrhage.  It  haj*  aliso  been  eraployetl  in  internal  hetn- 
oiTh\^t»^  and  in  ^onorritma.  In  Uicse  affections  it  probably  acts  »imikr!y 
to  oil  of  turpentine,  although  much  less  of  a  stimulant,  and  much  more 
feeble,  Tho /fit td  (xfrncf  {Ejctractum  Matico  Flui'dtau^  U.S,)  and  the 
ttncfttn^  {Ttiu^fum  Matico — 1  to  10,  U.S.)  maybe  respeotiTely  given  ID 
doses  of  lurty-five  minims  and  two  fluidrachms, 

Cajjtharis. — Ovitharuies  is  consjidered  elsewhere  in  detail  (see  Epispft** 
tics),  and  it  is  only  necessary  here  to  say  a  few  words  in  regard  to  itii  nm  m 
diseases  of  the  gen i to-urinary  tract.  The  active  principle  vf  Spanish  flica  m 
certainly  eliniiuuted  by  the  kidneys,  and  acta  therefore  locally  upon  tlieae 
s,  as  well  as  upon  those  over  which  their  secretion  flows.  The  influcnot 
f^crt4^d  by  this  muans  Ls  simply  one  of  intense  irritation,  cantharide«  being 
an  irritunt  to  these  organs  in  any  dose  sufficiently  large  to  have  mi  effect 
Indeed,  i>f  all  the  offieinid  drugs  cantharides  is  the  most  actively  irritAut  to 
the  kidneys  and  subordinate  organs.  Con8ec|Uently  it  is  employed  only  when 
an  intensely  stimulant  action  is  desired,  as  in  obstinate  ^/cwf,  in  which  affecs 
tion  it  is  often  combined  very  advantageously  with  the  tincture  of  ehlorido 
of  irun.  In  pj/elifk  and  cystitis  it  is  very  rarely  indicated,  but  may  be 
cautiously  employed  in  very  chronic  cases*  The  tincture  of  cantharidci*  it 
the  only  preparation  used  internally.  For  the  dose  and  method  of  adiuinl^ 
tratiou,  see  Epispastics. 
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DlArnORETics  arc  tliosc  medicines  which  are  employed  to  increase  the 
n  of  the  skin.     It  is  scarcely  in  plaee  here  to  discuss  tho  results  of  sup- 
ion  of  the  functional  activity  of  the  skin  or  the  importaaco  of  the  suvface- 
Iminatton  to  the  8.3'Stem,     It  does  seem  well,  however,  to  call  attention  to 
e  fact  that  the  pcrapimtory  "glands  have  a  double  function  to  perform^ — that 
if  elimination,  already  alluded  to.  and  that  of  keeping  down  the  temperaturo 
of  the  body  durin*^  exposure  to  heat,     Wlien  a  man  enters  a  Turkish  bath 
the  teinjicrature  of  which  ia  perhaps  160^  F.,  or  wben  he  workjs  in  the  sun  on 
a  very  hot  day,  there  is,  if  he  be  used  to  such  exposure,  little  or  no  rise  in  the 
temperature  of  the  body,  because  the  surfacc-ghuids  secrete  sweat  so  actively 
as  t<i  expose  a  great  amount  for  evaporation,  and  by  the  conversion  of  so 
much  water  into  vapor  such  an  amount  of  heat  is  absorbed — le,^  converted 
froni  heat  into  repulsive  force — that  the  body  m  cooler.     Tho  reaaon  that 
even  a  moderate  degree  of  heat  in  a  moist  atmosphere  is  intolerable  is  because 
evaponition  cannot  take  place. 

From  what  has  already  been  stated,  it  is  obvious  that  the  use  of  dry  ex* 
tcmal  heat,  or  rather  exposure  to  a  bot  atmosphere,  is  a  powerful  *mcan8  of 
producing  pcmpiradon :  it  ia,  indeed,  in  bealthy  men  the  most  ptwerful 
method  at  our  command.  It  may  be  applied  either  in  the  form  of  the  7\irkhh 
hath^  in  wliich  the  air  of  the  hot  chamber  is  very  dry^  or  in  the  Russian  or 
vapor  t*nfh,  in  which  tbe  atmospbere  is  surebarged  witb  hot  vapor.  Very 
wonderful  therapeutic  properties  have  been  ascribed  to  the  direct  action  of 
cat  (Un|uhart,  Manual  of  (lie  Turkish  Bathy  London,  1865)*  when  ap- 
plied by  the  Turkish  bath ;  but  tbe  remedy  appears  to  me  to  act  only  as  a 
powerful  sudorific,  perhapB  also  doing  good  in  some  cases  of  acute  internal 
ngestion  by  attracdng  tho  blood  to  the  surface  and  thereby  depleting  the 
t^'rior.  In  private  practice,  or  whenever  a  properly-provided  bath  cannot 
%e  commanded,  a  very  efficient  and  readily-applied  substitute  consists  of  a 


^  The  term  Ttirki»b  Bftth  U  here  iippUfid  to  tho  b«iih  umd  in  this  oouatrf  under  that 
aAtoe.     TbCi  bath  AppcArs  not  to  bo  n  copy  af  th«  Oriental  bitth,  but  men*!.?  a  dorivMiT* 

PIrom  iL  According  to  »  writer  In  the  Drittth  and  For^^yn  Modicit'Chirttr^Hat  lirvieto 
(toI.  XXI vii.  p.  67)^  iQ  Ibe  East  tbe  eud&riamf  or  iwe»tiag«chAmber»  nir«1j  has  n  tcm- 
l^rifctufc  of  more  than  98*"  F.  ConiuU  Also  B'Jithh*^  ;  How  to  Do  It,  Whtn  tn  Do  Ft,  and 
Whft*  to  Dn  Itf  by  £.  Sheppftrd,  Londoa,  1805;  Tk«  Angh-Turkith  Bath,  by  \\  J,  Moon, 
loadon,  IMi. 
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large  tin  funnel  furnished  with  a  long  bent  beak,  a  stool  with  a  hole  in  the 
centre  of  its  seat,  or  else  a  few  bricks,  and  a  large  spirit-lamp.  Tlie  padent 
being  closely  wrapped  up  in  bed,  and  the  clothes  being  especially  ''  tucked 
in"  about  the  neck  and  shoulders,  the  funnel  is  placed  upon  the  stool  or  the 
bricks  in  such  a  manner  that  the  beak  of  it  enters  well  under  the  bedclothes, 
coming  close  to  but  not  in  contact  with  the  person  of  the  sick  mao.  The 
spirit-lamp,  being  then  placed  immediately  under  and  close  to  the  funnel, 
must,  when  lighted,  send  a  column  of  hot  air  and  Taporized  water  throu<?h 
the  beak  into  the  space  around  the  body  of  the  patient.  When  the  lamp 
is  sufficiently  large,  and  a  little  care  is  taken  to  see  that  the  nozzle  of  the 
funnel  is  not  obstructed  by  the  bedclothes,  the  prooess  just  detailed  afforda 
a  very  efficient  method  of  giving  a  vapor-bath. 

Hot-water  baths  offer  another  very  successful  method  of  inducing  profuse 
perspiration.  The  patient  should  be  placed  in  a  bath  of  about  98^  or  100° 
F.,  and  remain  there  fifleen  or  twenty  minutes,  during  which  time,  by  the 
repeated  addition  of  very  hot  water,  the  temperature  should  be  raised  to  \W 
F.,  or  to  such  point  as  the  patient  can  endure.  Warmed  bUnkcts  having 
been  plentifully  provided,  the  sick  man  should  be  lifted  from  the  bath  into 
them,  be  closely  wrapped  up,  and  so  lefl  for  three  or  four  hours  before  being 
transferred  to  the  usual  bed.  According  to  Dr.  A.  Steffen  (Jahrb,  fur  Ki»r 
derheilk.y  Ilfl.  iii.,  1871),  after  this  use  of  the  bath  the  body  has  been  proven 
to  undergo  loss  of  weight  continuously  for  one  or  two  days. 

Profuse  sweating  is  always  more  or  less  exhausting,  but  is  not  nearly  so 
much  so  as  purging,  and  therefore  may  be  practiced  in  dropsical  patients  too 
feeble  to  allow  of  the  use  of  purgatives.  The  hot  baths  are  not,  however, 
altogether  free  from  danger  or  objection.  Sometimes  in  the  Turkish  and 
Russian  baths  the  patient  fails  to  sweat  freely,  and  a  feeling  of  distress,  a 
bounding,  rapid  pulse,  and  perhaps  severe  headache,  develop  themselves: 
under  these  circumstances  the  bodily  temperature  rises,  and  a  fever  develops, 
which  may  go  on  to  the  production  of  a  true  "  thermic  fever,"  and  perhaps 
terminate  in  sudden  death.  This  is  an  exceedingly  rare  result,  and  one  that 
never  can  occur  if  the  patient  is  removed  from  the  hot  chamber  so  soon  as 
any  unpleasant  symptoms  are  uiuiiifestcd.  Sudden  death  has,  I  believe, 
taken  place  once  from  "sun-stroke"  in  a  patient  whilst  taking  the  "Turkish 
bath,"  also  once  from  "  congestion  of  the  lungs"  (^Brit.  Med.Jour,^  Oct  1878). 

The  use  of  hot  baths  of  any  kind  is,  of  course,  contra-indicated  by  the 
existence  of  fever ;  but,  according  to  Dr.  Steffen,  the  hot-water  baths  are 
pre-eminently  contra-indicated  by  the  existence  of  congestion  or  oedema  of 
the  lungs,  or  of  a  tendency  towards  these  disorders,  since  under  such  circum- 
stances the  bath  greatly  increases  the  disease,  or  precipitates  a  perhaps  fatal 
attack.  My  own  limited  experience,  so  far  as  it  has  gone,  has  corroborated 
these  statements  of  Steffen.  I  have  seen,  under  the  conditions  mentioned, 
the  most  frightful  dyspnoea  result  from  the  use  of  the  hot-water  bath,  a 
dyspnoea  which  was  apparently  prevented  from  terminating  &tally  only  by  the 
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aoTal  of  the  patient  from  the  bath4ub.  If  disturbance  of  the  respiradoo 
come  on  during  the  bath^  the  patient  should  be  imniediately  taken  out,  and, 
if  the  symptonia  be  urgent,  cold  Wiiter  should  be  freely  dashed  over  the  hoadi 
neck,  luid  chest. 

Diofthoretics  produce  the  deeired  result  in  vaiioua  niethodij,  which  may 
briefly  confiidered  under  four  headings,  repreaenting  uh  many  modes  of 
ion. 
'irst,  B^  relaxing  (lie  ikin.     As  haa  already  been  sufficiently  shown  (see 
lonicii,  p.  420),  there  is  a  form  of  secretion,  or  perhaps  it  would  be  more 
»rreci  to  term  it  of  leakage,  from  muooua  membranes,  which  is  distinctly 
ndytic  in  itn  meebaniam.     The  same  assertion  may  be  made  in  rc-^ard 
the  skin :  the  oollitiuative  so-called  **  night-8weat«"  of  phihLsis  aflurd  a 
iliar  example  of  this,  occurring  as  they  do  in  profoundly  debilitated  sub- 
is,  and  at  such  times  as  there  is  the  greatest  relaxation  of  the  systen*, — t\e., 
uring  sleep.     Tlic  profuse  sweats  of  collapse  also  may  be  instanced  as  ex- 
amples of  the  general  truth  just  enunciated.     Normal  processes  which  pro- 
duce great  relaxation  cause  great  sweating :  thus,  during  vomiting,  esj>ecially 
if  it  be  accompanied  by  much  nausea,  the  skin  pours  out  itis  secretion.     By 
ue  of  this  general  law  certain  remedies  act  as  diaphoretics.     All  of  the 
llaphoretics  which  cause  sweating  by  producing  relaxatioUj  and  which  are 
employed  in  medicine,  are  nauseants,  constituting  a  distinct  group, — the 
\fuieat\ug  tHaphoretics. 

Second.  Btf  reilucing  the  forct  of  the  circulation.     There  is  undoubtedly 

condition  of  over-action  or  over-rapidity  of  the  circulation  in  which  the 

ected  glands  are  unable  to  perform  readily  their  normal  functions.     ThuB, 

is  well  known  that  the  first  stage  of  infltimmation  is  one  of  arrested  aecre- 

ion,  and  that  in  high  fever  there  is  a  general  drying-up  of  the  aecretions, 

Iffhe  skin  does  not  differ  from  other  organs  h\  this  rc«pect :  con8e(|uently  its 

nctional  activity  may  fail  becauj^e  of  excesfive  arterial  action.   Hence  there 

a  class  of  remedies  which,  although  perhaps  not  actively  sudorific  in  hcaltli, 

in  disease  very  efficient  in  reducing  the  circulation  and  restoring  the  funo- 

ional  activity  of  the  skin.     It  is  evident  that  there  is  a  close  connection  be- 

iwei?n  the  present  mcKle  of  influence  and  that  noted  in  the  previous  gt?ction ; 

d  it  is  no  less  apparent  that  the  nauscant  diaphoretics  act  most  jxiwerfully 

reducing  the  circulation.     There  are,  however,  certain  diaphoretics  which 

t  in  the  present  method  but  are  not  nauseants:  these  sudorifics  form  a 

gepanite  cla^  by  themselves^ — the  Reft  ige rant  J}iaphortittcs, 

Third.  Jii^  entering  the  circulation  ojul  directly  stimulating  the  glamh  of 
the  skm.  It  appears  to  be  a  general  law  that  when  any  medicinal  principle 
is  eliminated  by  any  excretory  organ,  the  general  activity  of  that  organ 
is  increa^sed  by  the  effort  at  elimination.  Thus,  the  vomking  and  purging 
of  arsenical  or  antinionial  poisoning,  the  increased  urinary  s<:cretion  following 
the  ingestion  of  a  pota^ium  sitlt,  are  apparently  the  results  of  attempted 
elimination.     Tlie  skin  undoubtedly  eliminates  medicinal  substances,  and  IB 
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iiDdoubtodly  subject  to  the  general   luw :  cari8ef|ueiitly  there  is  a  cbas  «f 
remedies  whiuli  increase  iu  action  by  a  direct  Liiflueiicc, 

It  is  mauilest  that  a  drug  may  relax  tliu  geueral  ay  stem,  nmy  dimiotsfa 
the  furcc  of  the  circulatiou^  aud  also  iiiuy  titimuiate  directly  the  skiit :  iudoed^ 
it  \b  uititit  probable  that  aritimouy  does  all  uf  tho£»e ;  and  at  least  some  of 
ihe  rctrigerafit  diaphoretiua  probably  act  iu  tlie  last  two  ways.  Tbere  iin% 
howeveri  certain  aubstauoes  which  8cem  to  catju^  sweating  purely  by  stiniu- 
lating  the  function  of  the  ekln.  These  aie  in  this  work  grouped  us  SimpU 
DutpJioretiai. 

Fourth,  Bt/  JiUmg  np  the  hlood*fS€&^ds.  There  ia  much  resison  for  be- 
lieving that  precisely  as  under  certain  circumstances  water^  by  increasing  tb« 
amount  of  the  blood,  will  provoke  iucrei*sed  renal  secretion,  so,  under  otiier 
circumstances,  will  it  cjiuse  increased  dermal  excretion.  Tlie  anta^nism 
which  exists  between  the  skin  and  the  kidneys  in  regard  to  the  amount 
their  respective  aeeretious  has  already  been  sufficiently  dwelt  up(.»ii  (\ 
455 )»  It  soi-'ma  well  to  reitemto,  however,  that  warmth  favors  the 
of  the  skin,  whilst  cold  stimulates  the  renal  activity.  Thus,  large  dmi 
of  water,  if  taken  cold,  the  patient  being  kept  oool,  increase  the  uriae,  biil« 
if  they  be  taken  hot,  and  the  patient  covered  up  warmly  in  bed,  increasd  th6 
perspiration. 

Diaphoretics  are  employed  in  the  practice  of  medicine  to  fulfil  the  Allowing 
indications : 

First.  To  arre^  forming  diseases  of  not  very  severe  type,  probably  bj 
causing  a  flow  of  blotKl  to  the  gurfaee,  and  thereby  relienng  slitjht  intcmd 
congcstioTJS,  and  puMsibly  by  eliuiinating  principles  which  have  been  retained 
in  the  blood  instead  of  being  excreted  as  they  ought  to  have  been.  In 
gentTfti  cold^  in  muscular  rlteMmah'tm,  sitpprtxited  me}istrurtthn,  and  other 
results  of  exposure  to  cold  aud  of  checked  perspiration,  the  diiiphort^tics 
afford  the  most  efficient  means  at  our  command  for  restoring  the  normal 
functions. 

Second.  To  favor  absorption.  In  dropsg  the  diaphoretics  are  of  very 
great  value,  often  aiding  diuretics  and  purgatives  in  effecting  a  eure^  and 
fiometimes,  wht?Q  these  futi,  or  when  circumstanoes  forbid  their  use,  rescaing 
the  patient  from  impending  death.  None  of  the  medicinal  dtuphonatiei 
except  jiiborandi  are  of  sufficient  power  to  be  relied  upon  io  drojisy.  The 
Turkish,  the  Russian,  and  the  hot- water  bath  are  capable  of  producing 
sufficient  sweating  to  cause  absorption  of  dropsical  fluid,  but  must  be 
vigorously  employed. 

Third.  To  aid  in  the  subsidmce  of  diseases  which  naturally  pass  off  with 
a  sweat.  Tlie  chief  use  of  diaphoretics  for  this  purpose  is  in  miamnade 
fevers^  especially  in  the  remiHent  form  of  the  affection,  when  the 
stage  fails  to  develop  itself  thoroughly  and  the  paroxysms  run  into 
another.  Even  in  the  single  paroxysm  of  tntermitteid  ffsver^  by  hastcuing 
the  closing  stage,  diaphoretics  will  often  shorteii  the  paroxysoL 
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Fourth,  To  eliminate  noxiom  matmah  from  the  blood.  Tlic  old  Immoral 
idea  of  the  ground-work  of  such  di^easea  as  fevera,  the  belief  in  a  distinct 
materies  morbi  which  could  be  eliminated  from  the  blood,  hius  iiu  siifRcierit 
dcnioiiBtration  to  be  accepted,  aod*  although  dbphoreticfs  do  gootl  in  fvvei^Sy 
jet  it  cannot  be  granted  that  it  b  in  this  inaiirier.  The  very  great  power 
of  increased  diaphoresis  in  cooling  the  body  t!irough  siirface-evap*>ration  has 
already  been  dwelt  upon  ;  and  much  of  tlie  good  effci-ted  hy  diaplu^rctics  in 
diSCBftee  of  high  temperature  probably  has  its  origin  m  thi.s  power.  Modern 
BcieDce  seems,  however,  clearly  to  point  out  that  thi*s  class  of  remedies  may 
aid  in  separating  from  the  blood  retained  secretions,  and  may  to  some  extent 
replace  the  action  of  the  kidneys  when  these  m-gans  are  disiibled  hy  disease. 

In  185 It  Dr. *Schnttin  i^Arvhlv  fur  Phi/»tohg.  Ifeilkundr^  Jahrg.  xi.)  dis- 
covered urea  in  the  sweat  of  patients  suffering  from  the  collapse  of  cholera. 
Not  only  baa  the  discxivcry  of  Schottin  been  confirmed  by  the  resell rehcs  of 
G.  0.  Kees  { Enrycfitpa^dia  nf  Auaitmty^  vol.  iv,  p,  841),  of  Fiedler  {Dim, 
haug.^  Leipsic,  1854),  of  Hirschsprung  (Gaz.  (hs  Jlopit.^  18G5),  of  Kaup 
and  Jiirgensen  (DcHtschc4i  Archiv/iir  Kltn,  Alcd.y  Bd.  vi.,  ISGD,  p.  54),  of 
Leube  (/6iV/.,  Bd,  vii,,  ISGl),  p.  3 1,  and  of  G.  Dcininger  (Ilml.,  p.  587),  but 
it  him  also  been  iibundantly  proven  that  the  skin  excretes  urea  freely  during 
tbe  advanced  stages  of  Briglit's  disease,  and  also  during  the  partial  urinary 
suppression  of  acarlatinul  def*<junniativc  nephritis.  The  urea  in  renal  dis- 
ease may  even  form  a  distinct  crystjilline  powder  on  the  sic  in  ;  but  k  is  most 
abundant  about  tbe  mouths  of  the  sweat-glands.  I  bt^lieve  Landercr  was 
the  fimt  to  announce  that  urea  wtis  present  in  the  sweat  of  healthy  persons; 
and,  although  chemists  of  excellence  have  been  unable  to  dctt*et  it,  yet  its 
presence  at  times  can  no  longer  be  denied,  since  it  has  been  found  not  only 
by  Landercr,  but  also  by  Funke  in  1858  {MfjUttchod^s  VH/t^rmchungen^  Btl 
vi.)»  by  Meiiii-ner  {De  Smloris  Secrt'tume^  Diss.  Inaug,,  Leip«ic,  185U),  and 
by  Jx.'ubc  (foe.  ciVO ;  Fourcroy  (quoted  by  Reesi)  has  also  found  it  in  the 
sweat  of  horses.  By  a  series  of  elaborate  experiments,  Leube  (loc.  cit.)  has 
rendered  it  probable,  if  he  has  not  actually  proven,  that  in  health  there  is 
such  a  rehition  beiwecn  the  skin  and  tlie  kidneys  tliut  when  the  fonner  is 
very  active  the  latter  excrete  hsA  than  the  normal  amount  of  urea. 

When  to  the  focts  jilready  narrated  are  added  the  observation  of  Grie- 
singer,  that  in  diabi^tes  the  perspiration  contains  sugar,  and  the  well-known 
circumstances  that  in  rheumatism  the  sweat  contains  lactic  acid,  und  in 
jaundice  biliary  products,  the  value  of  diaphoretics  as  a  means  of  getting  rid 
of  retained  excretions  beeomea  manifest  For  this  reason,  in  Bright's  dis- 
ease, especially  of  the  acute  form,  they  are  of  the  greatest  value,  acting  bene- 
ficially in  tbrce  diflerent  ways :  by  drawing  the  blood  to  tlic  surface,  and 
tliereby  relieving  any  internal  congestions  of  tbe  kidneys  or  other  organs 
that  may  exist;  by  promoting  the  absorption  of  dropsical  effusions;  and  by 
elimiuating  retained  secretions* 
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The  most  frequently  employed  medicine  of  this  class  is  iarUxr  emetic 
This  substance  is  so  fully  discussed  in  the  earlier  portion  of  this  book  that 
very  little  need  be  said  about  it  here.  It  seems  well  to  point  out,  however, 
that  the  antimonials  act  as  diuretics,  even  when  not  given  in  doses  sufficient 
to  cause  nausea,  and  that  they  do  so  apparently  in  two  ways, — by  reducing 
the  force  of  the  arterial  circulation,  and  by  a  direct  action.  They  are  proba- 
bly eliminated  to  a  very  slight  extent  by  the  skin ;  although  this  has  not,  to 
my  knowledge,  been  proven.  Tartar  emetic  is  to  be  employed  as  a  diapho- 
retic in  sthenic  cases  only,  and  is  especially  used  in  inflammatory  /even. 
The  dose  of  it  as  a  diaphoretic  is  from  the  sixth  to  the  twelfth  of  a  grain. 
If  a  diaphoresis  is  urgently  demanded,  the  dose  should  be  gradually  increased 
until  decided  nausea  is  induced.  An  excellent  combination  in  many  cases  is 
tartar  emetic,  neutral  mixture,  and  a  minute  amount  of  morphia. 

Ipecacuanha  is  another  nauseating  substance,  which,  like  tartar  emetic, 
seems  to  exert  an  influence  upon  the  skin,  even  independently  of  its  action  on 
the  stomach.  Moreover,  like  the  antimonials,  it  never  in  small  doses  by  itself 
causes  profuse  sweating,  but  simply  seems  to  aid  in  maintaining  the  insensible 
perspiration  and  in  keeping  the  skin  soft  and  pliable  in  inflammatory  feven. 
Partly  for  this  reason  it  is  frequently  combined  with  mercury  in  such  diseases 
as  acute  peritonitis.  The  diaphoretic  dose  of  ipecacuanha  is  a  grain  every 
two  hours.  Some  persons  with  delicate  stomachs  are  decidedly  nauseated  by 
this  amount ;  and  to  these  only  half  a  grain  should  be  given  at  a  time. 

A  very  famous  and  efficient  diaphoretic  preparation  of  ipecacuanha  is 
Dover's  Powder  (PcLVis  IPECACUANHiE  et  Opii,  U.S.),  which  con- 
tains one  grain  of  opium,  one  grain  of  ipecacuanha,  and  eight  grains  of 
sugar  of  milk.  Dover  s  powder  is  employed  in  two  distinct  methods. 
In  some  diseases,  as  in  acute  rheumatism ,  an  opiate  is  indicated  to  allay 
j^ain  or  for  some  other  purpose,  and  at  the  same  time  a  diaphoretic  is  needed 
to  keep  up  the  action  of  the  skin.  Under  these  circumstances,  from  three 
to  five  grains  of  the  compound  powder  of  ipecacuanha  may  be  given  every 
two,  three,  or  four  hours,  pro  re  nata.  The  medicine  is  more  apt  to  nau- 
seate when  taken  in  powder  than  when  exhibited  in  pills ;  for  which  reason 
the  latter  form  of  administration  is  preferable  in  the  class  of  cases  now  under 
consideration,  especially  as  the  powder  is  to  most  persons  a  disagreeable 
medicine.  In  the  second  method  of  using  Dover's  powder,  a  single  large 
dose  is  given  for  the  purpose  of  producing  profuse  sweating.  In  the  intense 
suffering  which  sometimes  results  from  suddenly  suppressed  mensruaiion^ 
the  remedy  is  most  efficient,  alleviating  the  pain  and  aiding  in  the  pro- 
duction of  the  desired  diaphoresis.  In  breaking  up  a  co/c/,  or  in  musadar 
rlicumatism^  Dover's  powder  is  often  used  to  cause  sweating  (see  Alcohol 
as  a  Diaphoretic). 
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Acmtite,  verairum  vmde^  and  iill  tlie  various  remedies  used  to  depress  the 
irdiuc  action  when  excited,  are,  in  tlie  8trietei>t  sense  of  the  temi,  refrigerant 
rdiiiphoretica.  Sufficient  has,  however,  alrendy  teen  said  in  regard  to  their 
use.  The  citrate  of  potwmum^  wliether  in  the  form  of  effefve$cing  draught 
'  of  neutral  mixture^  is  constuntlj  emjiloyed  in  sthenic  fevers,  and  affords, 
think,  the  best  basin  there  is  for  fever-mixtures  in  such  cases,  the  mor<^ 
owerfiil  depressants  being  added  to  it  «is  circumstances  demand. 


I 


SIMPLE  DIAPHORETICS. 

PILOOAKPUS.  U.B.-JABOEANDL 
This  dru<r,  which  baa  long  been  employed  bj  the  natives  of  South  America, 
f received  its  fii"8t  notice,  under  the  various  names  of  Jaborandl^  Jaguarandtf^ 
and  Janiffuarandij  from  Dr.  T.  J.  IL  Longgard  in  his  **  Biccionario  de  3Iede- 
cioa  domestica,"  Rio  Jaueiro,  18(j5,  It  attracted  no  attention,  however, 
until  1874,  when  it  was  brought  to  Paria  by  M,  Couiiuho.  Its  botanical 
fioaroe  is  Pilocarpus  ptnnatus,  a  member  of  the  rue  family.     The  leaves  ore 

fpvttl,  elongated,  entire,  1*2  to  1.5  inches  long,  and  (Miu-third  to  one-fourth  as 
broad ;  their  taste  is  bitter,  and  their  odor  hny-like,  and  depend  upon  the 
alkaloid,  piloearpia,  discovered  by  Byaraon.*  The  uitmte  of  pilocarpia  is 
readily  obtained  in  white  lanicllaied  crystals,  and  is  soluble  in  eight  parts  of 
distilled  water.  The  virtues  appear  to  reside  exclusively  in  the  lejAves  and 
bark,  Dr.  Frerichs  (-S^^i/j,  Kliti.  Wochensckr.y  1875)  having  found  the  wood 
incrt-t 

Fhysiological  Action. — When  an  infusion  of  from  sixty  to  ninety 
grains  of  jaboraodi  is  given  to  an  adult^  in  about  ten  minutes  the  face  and 
neck  become  deeply  flushed^  and  free  perspiration  and  salivation  eommenoe. 
Afler  a  hypodermic  injection  of  the  alkaloid,  the  symptoms  may  set  in  in 
six  minutes.  Tlie  sweating  begins  on  the  face;  both  it  and  the  salivation  are 
excessively  profuse,  and  last  from  three  to  live  hours.     There  is  not  rarely 


*  A  eeeood  KlkiiJoliI  b««  been  dboorcrod  by  E.  Harnock  nod  II.  Meyer  sad  nunod 
.jnhon'n  {Arch,  Expcr.  Pnth.  nnd  Phnrm.^  xii).  It  ii  n  doriTAtire  of  pilooarjiiD,  and  is  laid 
freqnentlj  to  ooututuiiinto  fbe  eonitn<erciii1  atkatoid,  iLi  discoTercn  afiert  tbiU  Ibej  have 
Ptodiod  its  action  u|>oii  the  hearty  pupils  inteitiii«a,  and  iaiiritry  glunds,  uiid  foutid  it 
identical  with  tbnt  uf  ntropin.  lit  presence  hai  do  doubt  b&eo  the  catiHe  of  oorae  eontra* 
diotory  rcsutils  obtaiacd  by  oxporimenters* 

t  Under  the  a&mo  of  Jaborandi  radouf  driig«  other  than  tho  product  of  Pilocnrpui 
ptnnatut  are  lold  ia  BraiiL  Ai  the  PilocarpoB  pinnatui  iiaa  been  found  to  bu  active  when 
gfovrn  In  Franoe,  it  ia  probable  that  it  might  be  luocfttafully  oultivated  in  our  8oath«ni 
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iinusea,  and  sometimea  even  vomiting.  The  puLse  ia  usually  moi>?  or  Ic* 
r|uickeried,  as  m  also  frequently  the  resjiinition.  After  the  sweating  ha. 
ceased,  the  patient  is  left  more  or  leas  exhausted*  The  nasal  and  hichrjm^ 
secretions  are  aUn  very  generally  increased  under  the  action  of  the  drui%  anc 
M.  Gubler  has  noted  diarrhoea,  which  in  the  experiments  of  Ilinfior  and 
others  has  not  heen  present.  There  is  sometiraca  contmction  of  the  pupils 
and  e\'eji  disturbance  of  vision.  These  effects  of  the  drug  are  in  the  adalfl 
fairly  constant ;  but  subjects  have  been  occasionally  found  who  were  not  sus- 


ceptible to  tho  action  of  the  remedy,  and,  vory  curiously,  in   Dr,  Kinger'^^=5 
experiments  children  were  found  tc>  be  very  unsusceptible,  although  doe»es  ot_ 
sixty  grains  were  employed.     Schwann  and  snbaequent  observers  hav«»  no 
ttci*d  in  the  luwcr  animals  that  very  violent  intestiool  peristalsis  is  producetHM 
by  the  druL^ 

Secrcthtt, — The  sweat  produeed  by  jaborandi  is  often  enormous  in  quan^ 

ttty  (nine  to  Hfteen  ounces  by  e$itimatioo)>  It  is  stated  to  be  at  first  acid,^^ 
then  neutraL  arrd  linalty  dearly  alkaline.  Vulpian  (Ijeront  s.  Sul^tf,  (oxiq,^^^^ 
Paris,  1881,  87)  denies  that  even  the  fir^t  sweat  has  other  than  alkulin«^^* 
reaction,  and  believes,  with  M>L  Luehsinger  nnd  Trunjpy,  that  there  ha 
been  a  tuist^Lken  observation ^  due  to  the  fact  that  tho  secretion  of  the 
biferous  glands  is  acid,  Tn  the  antdyses  of  M.  Robin  the  ch!oridt*j  were^ 
found  in  excoss^  the  carb«:>nsitca  and  phosphates  in  very  minute  amount, 
and  the  urea  in  more  than  five  times  its  normal  proportion,  llie  amount 
eliminated  in  the  sweating  brifig  estimated  at  from  ten  to  fifteen  graim, 
MM.  Hardy  and  Ball  believed  ihat  in  thiir  exiK'riments  the  nveragir  amount 
of  urea  eliminated  by  the  skin  was  seventeen  graius  {Jauni,  de  Thirop,, 
1874).  Pilicier  noted  in  a  dog  with  a  castric  fistula  great  increase  of  the 
ga^itric  juices  (j|/t'fi  Ceti/mlfK,  1870,430);  the  bili;iry  secretion  appeared 
to  be  Icasened.  Whether  or  m»t  the  urine  is  increased  in  healthy  persons 
when  pilocarpin  is  given  in  a  single  large  dose  may  be  considered  uncertftio, 
iMit  the  at^iicrtion  of  M,  Gubler  ihat  tho  alkaloid  administered  in  very  emaJl 
repeated  doses  lias  a  marked  diuretic  influence  has  received  clinical  confir- 
mation. Much  interest  attathes  to  the  effect  of  jaborandi  upon  urea  elitni* 
nation,  but  it  cannot  be  considered  as  determined,  except  that  in  various 
diseases  llie  combined  urinal  and  dermal  elimination  is  greatly  increased  bj 
(he  drug.  Hardy  and  Ball  stiUe  that  in  health  urea  elimination  from  tha 
kidneys  is  diminished  by  the  drug,  whilst  Prof  Tyson  and  Dr.  Bruen  bmve 
found  it  increased  both  in  health  and  in  disease.  The  experiments  bflve, 
however,  been  too  few,  and  especially  the  conditions  of  their  performance 
too  lax,  for  much  importance  to  be  attached  to  them. 

There  appears  to  be  some  relation  between  the  flow  of  saliva  and  that 
of  perspiration  produced  by  jaborandi :  if  the  one  is  very  profuse  the  other 
is  often,  but  not  always,  correspondinfrly  scanty.  Sometimes  the  Balivation 
almost  replaces  the  sweating  (Fcreol,  Journ.  de  Thirap.,Jiin,  1875");  very 
frequently  it  commencea  before  the  sweating,  and  often  it  is  more  pensistent. 
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During  it  the  mouth  h  warm,  jind  there  is  oi\en  a  feeliog  of  tenseness  sbaut 
the  Utaxillary  |:lands.     The  sulivu  QOtitahis  an  ubun dance  of  salts  and  of 
ptyaline,  as  well  as  a  small  excess  of  urea  (Boston  Me<L  aud  Sur^,  Jonrti.^ 
p.  347;.     I'ilicier,  it  is  true,  states  that  the  proportion  of  iilbuniinuua  com- 
pounds, and  especially  of  sufphocyanide  of  potassium,  is  much  diiuiiiiAhedj 
but  in  M,  Ilubin*8  analyses  ihe  pruportion  was  even  beyond  the  nurnial,  and 
I      Ch,  Bougarel  has  by  cjirdul  experimental  ion  shown  that  the  pnwer  ♦►f  jabo- 
^KBndi-SJiliva  in  eonvertinj;  starch  into  supir  i^  equal  to  that  of  the  normal 
^Hecretion,     According  to  I.  N.  Longley  (Brit,  Mrd,  Journ,,  p.  247),  in  the 
^Hh)g  the  Oinuth  and  ^tkin,  aller  the  exhibit iou  of  jaborandi,  become  eo\*ered 
'      ^with  a  viscid  ^cretion ;  in  the  do;^  and  the  rabbit  and  cat  ihcre  is  profuse 
salivation.     The  effect  upon  the  salivary  accretion  must  be  due  to  a  direct 
influence  u{»on  the  glands  ae  it  is  produced  cquidly  well  after  section  of  all 
of  the  salivary  nerves  (Laugley,  Jonnt.  of  Pht/hiolo^i/^  1878,  33!)  j  Carville, 
Journ.  fie  Therap,,  1875 ;  confirmed  by  Schwann,  Med,  Ccnfra/b.^  1875^  p. 
440)  I  also  when  the  drug  is  injected  directly  into  the  gland  and  prevented 
^■from  entering  the  general  circulation  (Lan^le}*).    According  to  the  elaborate 
^Bxperiment»  of  Langley,  very  small  do?es  cause  in  the  cat  great  increase  of 
the  secretion.   Stimulatioo  either  of  the  chorda  or  of  the  sympathetic  nerve 
I      omscB  respctlively  some  increase  or  lessening  of  the  gecretioDj  but  this  in- 
L     ^ereofle  or  lesi^ening  is  not  nejirly  equal  to  that  which  occurs  in  the  normal 
^■mimaU  and  i^  due  to  the  action  of  the  nerves  upon  the  ctreulation,  and  not 
^*to  any  influence  of  their  secretory  fibres.     Very  large  doses  of  the  drug 

I  injected  into  the  gland  immediately  arrest  the  secretion,  and  dosea  of  less 
IIEe  given  in  ihe  same  way,  whilnt  increasing  secretion,  paralyze  both  chorda 
Rmpani  and  sympathetic  nerves^  so  that  stimulation  of  them  has  no  effect. 
It  is  proliable  from  the  last  fact  that  jaborandt  has  an  action  upon  the  secre- 
tory gland  cells. 

Although  the  evidence  just  deduced  indicates  that  an  influence  is  exerted  by 

jaborundi  upi}Q  the  gland-cells,  the  fact  thatatropia  arrests  the  jaborundi  sail* 

^■|rary  secretion  prevents  us  from  cons! deri tig  it  settled  that  the  drug  do«s  so  act 

^^kpon  the  salivsiry  gland-cells  rather  than  upon  the  peripheral  nerve- endings, 

^Hince  ihero  is  reason  for  believing  that  the  sweating  which  the  drug  causes 

^^ta  due  lo  an  action  on  the  ncrve-endings.     Dr.  Fuehsinger  (confirmed  by 

Nawrocki)  has  found  that  section  of  the  nerves  of  the  cat's  leg  did  uot  prevent 

the  prtws  from  svvcating  when  jahorandi  was  exhibited.     This  demonstratea 

thsit  the  action  of  the  drug  is  peripheral,  not  centric.     Five  or  six  days  after 

ihe  section  I  when  the  peripheral  nerve-endings  had  undergone  degeneratioUi 

Fuehsinger  (bund  that  jahorandi  was  unable  to  excite  sweiiting.     Thi!*j  how* 

ever,  can  hardly  be  considered  to  absolutely  prove,  as  Fuehsinger  claims,  that 

j      llie  drug  acts  upon  the  peripheral  uerve-endiugs,  and  not  directly  upon  tha 

glandular  cells  themselves,  since  it  is  probable  that  these  glandular  ccUm  shared 

ihe  anatomical  changes  of  the  nerve-endings  (Pjfii^trit  Archlvj  xv,  4S2)* 

$i 
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Jaborandi  appears  to  stimulate  the  nutrition  of  the  hair,  and  Prof.  P^n- 
tiss,  of  WasbiogtoD,  has  reported  several  cases  in  which  the  continued  in- 
ternal use  of  pilocarpin  caused  the  hair  to  become  exceedingly  ooaree  and 
to  change  its  color  from  light  to  dark  (^FhUad.  Med.  Times,  xi.  610).  Dr. 
H.  Basori  has  noticed  a  tuberculated  eruption  apparently  produced  by  jabo- 
randi {Trans.  Intern.  Med.  CongresSy  1881,  iii.  146).  M.  Grocco  has  fouod 
that  pilocarpin,  hypodermically  injected  or  locally  applied,  sensibly  affects 
hysterical  anaesthesia  (Land.  Med.  Record,  1882,  137). 

Temperature. — The  action  on  the  bodily  heat  varies  somewhat.  M.  Robin 
affirms  that  before  and  during  the  early  stages  of  the  sweating  from  jaboraadi 
the  temperature  rises  1^  to  2^  F.,  but  afterwards  falls  as  much  below  the 
normal  point,  and  remains  depressed  for  one  or  two  days.  This  primary  rise 
of  temperature  has  been  noted  by  other  observers  (Ringer,  Lancet,  L,  1873, 
167  ;  Greene,  FhUa.  Med.  Times,  vi.  56 ;  ScoUi,  Berlin.  Klin.  Woch.,  1877, 
141 ;  Pilicier,*  Med.  Centralb.,  1876,  429 ;  Weber,  Ibid.,  770),  but  is 
certainly  frequently  absent  altogether  or  very  trifling.f  The  subsequent 
fall  of  temperature  seems  to  be  a  very  constant  phenomenon  when  the  action 
of  the  drug  is  sufficiently  severe ;  it  probably  depends  ip  great  part,  or  alto- 
gether, upon  the  loss  of  heat  during  the  sweating. 

Circulation. — The  action  of  jaborandi  upon  the  circulation  has  been 
studied  by  Mr.  Langley  (Joum.  of  Anatomy^  x.  188),  E.  Leydcn  {BerUn. 
Klin.  Wochenschr.,  1877,  406),  Kahler  and  Sayka  (Med.  Centralb.,  1876, 
541),  and  Harnack  and  Meyer  (loc.  cif.^  p.  374).  The  phenomena  noted  by 
these  observers  are  in  most  respects  in  accord,  but  Kahler  and  Sayka  using 
the  extract  of  jaborandi,  and  E.  Leyden  commercial  pilocarpin,  have  found 
the  pulse  either  as  a  constant  or  occasional  phenomena  at  first  increased  in 
its  rate,  whilst  Harnack  has  never  seen  this  with  chemically  pure  pilocarpin. 
Immediately  after  the  injection  of  the  alkaloid  into  the  jugular  vein  the 
arterial  pressure  falls,  but  in  a  few  moments  the  characteristic  phenomena 
of  a  slow  pulse  with  increased  arterial  pressure  come  on.  This  slowing  of 
the  pulse  is  not  prevented  by  previous  sectiun  of  the  pneumogastric,  but  is 
at  once  set  aside  by  an  injection  of  atropia  (Langley,  Leyden,  Harnack, 
and  Meyer) :  as  is  also  the  diastolic  arrest  of  heart  which  pilocarpin  produces 
in  the  frog.  Harnack  and  Meyer  therefore  believe  that  both  in  the  frog 
and  the  mammal  the  chief  cardiac  influence  of  the  alkaloid  is  exerted  upon 
the  intracardiac  inhibitory  ganglia :  but  Prof.  Ringer  (/Vac^Vioww,  xxvi. 
12)  finds  that  jaborandi  and  atropia  act  antagonistically  upon  the  ventricles 
separated  from  the  auricles,  and  as  the  ventricles  contain  no  inhibitory 

*  Pilioier  noted  that  the  rise  ooourred  in  the  axilla,  bat  not  in  the  reotam ;  this  woald 
indicate  that  it  is  a  looal  phenomenon,  the  result  of  a  heating  of  the  9ur/ac€,  not  of  the 
interior,  of  the  body. 

t  Consult  Riegel,  Berlin.  Klin.  Wochent.,  1875,  86;  Bardenhewer,  Ihid.,  1877,  8} 
Ausohmann,  Ibid.f  353. 
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Jill,  sorae  other  explanation  of  the  anUjzonij^m  must  be  found,*  The 
se  of  the  arteriul  pret^sure  is  stated  by  Hnrnatk  and  Mc^yer  to  be  prevented 
by  the  use  of  curnri  and  artiticiu!  respinuiuTi,  iind  to  be,  therefore,  a  gecfjnd- 
ary^  not  direct,  result  of  the  druji's  iictinn  ;  it  is  priibably  due  to  the  con- 
vulsive muscuhir  contraciions  produced  by  the  dru*^.  In  tlie  !atter  stage 
of  the  poiscjtiing  the  arterial  pressure  falls.  As  in  the  experiments  of  Har- 
nack  aud  I^leyer  asphyxia  in  this  stage  did  not  cause  rii^e  of  pre^iire^ 
attbough  the  heart  appeared  atill  to  retain  itH  f  jrce,  the  vu3o-motor  system 
h  probably  paralyzed.  The  pulise  still  continues  slow,  although ^  according 
I       to  Hurnack,  tho  vagi  are  completely  paralyzed, 

^H    Mot&r  S^ifem. — In  man,  muscular  tremblings  have  been  observed  during 

^^bie  action  of  jaborandi,  but  it  is  dtmbtful  whether  they  are  due  to  a  direct 

^^ctiun  uf  the  remedy.     In  the  fru«:;,  as  first  noticed  by  Murrell  {Fhnrnu 

Journ.  and  Trans.,  vi.  228),  small  duses  (3  m-^^ra.  of  pilocarpin)  produce 

^^violent  convulsions  with  heightened  reflex  activity,  whilst  larger  amounta 

^fbause  complete  palwy.     Accordiui^  to  llaruiiek  and  Meyer  the  convulsions 

'       ar^  due  to  spinal  stimulation^  and  the  paralysis  partly  to  overwhelmini^  of 

the  spinal  centreSj  and  partly  to  paralysis  of  the  muscles,  the  motor  nerves 

themselves  not  being  affected.     In  man  and  the  higher  animals  convulsive 

movements  have  been  noted,  but  the  actinn  uf  the  dru«;  upon  the  musculo- 

P nervous  system  is  entirely  subservient  to  its  other  effect^» 
I  E^e, — When  applied  to  the  eye  pilocarpi  n  produces  great  contraction  of  the 
pupil,  tension  of  the  accommodative  apparatus,  and  an  approximation  of  the 
nearest  and  farthest  points  of  dintinct  vision  (Jno.  Tweedy,  Lancet\  1875,  i. 
'l59;  C.  Scotti,  BerL  Kim.  Wuck,,  1877,  \\'A\  (H\e%n^i^Vi  {Mtd.  Time$  and 
*'Gaz.,  1ST7|  ii.  358).  Mr,  Tweedy  also  stat<^  that  tbi^re  is  impairment  of 
vision^  due  to  benumbinjr  of  the  retina.  According  to  P.  Albertoni  the  myosia 
ia  followed  by  a  moderate  but  persistent  mydriasis,  and  L*  not  prevented  by 
previous  section  of  the  oculo-motor  nerve  or  of  the  upper  cervical  sympa- 
thetic ganulion.  It  is  certainly  the  result  of  a  peripheral  influence.  Gale- 
sow»ki,  who  uses  a  -wilutiiin  of  one  part  of  a  pilocarpin  salt  in  fifty  parts  of 
^^rater,  affirms  tliat  it  answers  as  well  as  a  solution  of  eserina  in  diseases  of 
^■be  eye,  and  has  tho  ^eat  advantage  of  not  producing  irritation. 

TuEllAPEtTTlCH.^ — Jaborandi  is  so  powerful  and  certain  in  its  diaphoretic 
action  that  it  has  already  taken  rank  as  tho  most  reliable  and  influential  of 
the  remedies  of  its  class ;  indeed,  so  great  is  its  power  that  it  has  widely 
extended  the  use  of  diaphoretics.  It  is  douhtful  how  far  it  is  applicable  to 
the  treatment  of  fever?,  although  the  decided  lowering  of  the  temperature 
by  it  would  indicate  a  power  over  such  bodily  conditions.  In  btUoHs  and 
other  mahrinl  ftvertt  it  is  probably  of  value,  but  sufficient  use  has  not  as 
yet  been  made  of  it  to  determine  its  exact  powers  in  hastening  the  dcjsired 


*  Prof.  Kinger'i  ezplttnation  leemE  mi  preivtii  the  most  probablo.     It  is— tb»t  piloonrpia 
pftmljrtea  tb«  heart  b/  combiniog  with  the  moleculci  of  Iht  exdiQ-motot  %^^t%V\A  «a4 
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remission.     In  typhoid  and  otber  asthenic  fevers  it  would  probablj  do  mw^ 
injury.     In  drapnigs  it  Una  been  widely  employed,  and  ccrtninly  is  h  m*^ 
cffirient  remedy.     It  appears  to  be  as  Si^fe  in  asthenic  drop$tt$  as  lu  any  oth^ 
remedy  comparable  with  it  in  power,  itltliou^h  in  my  own  obsiervalion  a  fr"** 
jaborandi  sweat  \a  almost  as  exhausting  as  a  purging.    Great  value  has  b^^^ 
ascribed  to  it  in  facilitating  the  removal  of  hcnl  wnfertf  efftmons,  nuch  os  oce^^^ 
in  plexirki/,  etc.    Cases  of  pnlmouic  anlema  have  bc«n  reported  in  which  lii^fc^*^ 
seem  to  have  been  saved  by  its  employment.    In  urstmia  it  is  the  mout  efficic^=^?t*V 
remedy  at  our  comtiiond.     In  acute  or  chronic  BrlghtU  dUettae  it  b  of  gix^-^*^ 
vaiue^  suffitang  ol>cn  in  the  one  case  to  bring  iil>out  convalescence,  and  in  t  "^ 

other  greatly  to  prolong  life  ami  make  it  comforljiblc.     The  sweats  may  «* 

repeated  daily,  bi-weekly,  or  weekly,  according  to  the  circumaiaiie^  of 
oaae.    There  is  one  point  in  connection  with  tbia  use  of  the  drug  whieb  n( 
fnrtber  study. — 1>,,  the  action  of  the  remedy  on  the  kidney  it^^lf.     Paiji 
{Dentsch.  Arch.  Klin,  Med^  xvii,,  p.  53H)  has  noted  one  case  in  which  tl 
drug  seemed  to  produce  albuminuria,  but  the  occurrence  may  have 
necidental,  and  there  is  some  clinical  experience  tn  favor  of  the  plan  ofgivi^ 
the  pilocarpi n  in  doses  of  one-tenth  of  n  grain  three  times  n  day,  eo  as 
avoid  any  violent  action  upon  the  skin  and  get  a  decided  increase  of  tf" 
urine.     Still,  the  case  of  Purjesz,  and  the  occasional  occurrence  of  6tm^ 
gury  after  the  drug  (my  own  experience,  also  Slumpf,  DeufMch,  Archm- 
xvi,)  would  indicate  that  it  stimulates  the  urinary  organs,  and  that  mtmz 
caution  must  be  exercised  in  its  employment  in  the  earliest  stages  of  actm-^ 
tiihidiir  n€phrituf.     Prof  Ringer  has  reported  several  cases  of  tmRati 
9\c€*tthi^  cured  by  the  use  of  full  doses  of  pilocarpin  given  hypoderrnicJil  I 
{^London  Ftact.^  xvii.j  p,  401).     Oxytocic  powers  have  been  claimed  ^ 
jaborandi,  but  there  is  no  reason  for  believing  the  claim  well  founded  i 
Brxf,  Med,  Jnuru,,  1871>,  ii.  509;  Wien,  jlfetl  Bl,  1879,  ii.  1178,  1207j 
Administhation.^ — The  doseuf  jabomiidi  is  forty  grains  to  a  fluid rachi 
TXxQ  fluid  extmci  {Extracfum  Pilocarpi  Flnidum,  U.S.)  may  be  used 
doses  of  half  a  iJracbm  to  a  draeiim.     Filocaq^in  is  superior  to  jaborandi 
the  certainty  of  its  aclioti^  and  in  being  leBs  disagreeable,  and  probttbly  li 
apt  lu  nauseate.     Weber,  Bardenbewer,  and  Au8chrnuun  agree  that  0.3  of 
grain  of  it  is  equal  to  seventy-five  griiins  of  the  best  leaves;  but  thin 
probj^bly  an  over-estimate  of  its  powers.     In  the  furm  of  the  hydroclUara 
{Piiocarpinm  Jli/drovhloras,  U.  S.)  it  may  be  used  hypodermiciMy  in  waici^ 
solution,  the  dose  being  from  one-eighth  to  one- third  of  a  grain.    Dr,  IVmiu 
of  Berne,  gives  to  children  between  one  and  two  years  old  0.075  grain ; 
twecn   two  and   nix,  0.1    to  0.15  grain;  between  six  and  iwelve,  0-15  t< 
U.3ti  grain,  and  tinds  it  to  work  very  well  {Med,  Times  and  Gaz.^  1877,  li 
636).     No  fatal  results  have  iKsyet  been  reported,  although  Auschmann  hat 


of  tbu  muiciilnr  tt»iiet  t^od  that  atrop[a  dirptiices  tb«  pitoeiriiin  and  Iherehj  iubitito(< 
its  OWD  itctluti. 
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twice  »eco  alarming  collapse  folluw  luocJcmtc  doses,  apparently  prodooed  bjr 
esoobfrive  vomiting  (Berf,  Klin.  Ifor/un^cAr.,  1877,  p,  356),* 

AHtOfjQiimn  with  Atropta. — In  Februarj,  1875  {British  Med.  Jmirnai)^ 
Mr  Ljijjgicy  calk'd  attention  to  the  antagonism  existing  between  juboraodi 
mtkd  belladonna.  When  the  heiirt  Has  been  slowed  or  arrested  by  jaborandi, 
airopia  will  bring  the  rate  of  pulsation  almost  to  normal  j  tbe  reverse  of  this  also 
OceunB,  provided  tbe  amount  of  atropia  previously  applied  has  not  been  too 
great  (Laogley,  Juum,  AnaL,  x.  1 94).  Upon  tbe  sweat-glands  the  two  drugs 
liave  alao  antagonistic  powers,  one  being  able  to  aDnal  the  aetlon  of  tbe 
Other  (Luchsinger,  loc.  eii.).  The  same  is  true  in  regard  to  tbe  salivary 
secretion  (Langley).  In  belladonna-poisoning  the  alkaloid  has  been  used, 
with  no  advantage,  in  very  small  dose  {Lancet,  i.  1876,  34t>),  but  in  a  case 
in  which  nine -tenths  of  a  grain  of  atropia  had  been  taken,  nine  grains  of 
ptl<>earpin  are  said  to  have  been  injected  bypoderniically  in  between  one  and 
two  hours  with  success  (Prof  Purjej*z,  Fesf.  Med.-Chir,  Prette^  1880). 
Dr.  L.  Juhdsz  reports  {Klin,  MonatsLL  /.  AugrnhtfUk.,  xx.  86)  a  case  in 
which  it  was  estimated  that  about  one  and  a  half  grains  of  atropia  were 
taken,  followed  in  half  an  hour  by  vomiting ;  four  and  a  half  grains  of 
pilocarpin  were  injected  in  about  seven  hours,  with  a  favorable  result. 


LIQUOR  AMMOHII  AOETATIS-SOLUTION  OP  THE  ACETATE  OT 
AMMONIUM.    U.S, 

Spirit  of  Mintiercru»  is  prepared  by  saturating  dilute  acetic  acid  with  the 
carbonate  of  ammonium,  and  consequently  consists  of  a  solution  of  tbe  ace 
tate  of  ammonium,  containing  as  much  of  free  carbonic  acid  as  tbe  water 
will  absorb.  It  is  a  cLilorless  liquid,  and  should  have  no  odor,  or  a  very  faint 
odor  of  aoetie  acid.  Any  speeimeu  having  an  ammoniacal  odor  should  be  re- 
jected, as  contidning  an  objectionable  excess  of  the  carbonate  of  ammonium. 
The  taste  is  disagreeable  and  saline.  As  tlie  solution  upon  sfjuidkng  under- 
go^ decomposition  after  a  time^  it  should  be  freshly  prepared  when  needed. 

Thebapeutics.— Spirit  of  Mindererus  appears  t<)  be  a  feeble  stimulant 
diaphoretic.  Culleu  hjis  known  eight  ounces  of  it  to  be  taken  in  a  very 
short  time  without  inducing  any  effect;  yet  the  testimony  is  very  strong  aS 
to  its  having  Home  value  in  disease,  and  in  adynamic  fevers  it  may  be  em- 
ployed as  a  diaphoretic.  It  is,  bowever,  much  less  efficient  than  the  sweel 
spirit  of  nitre,  and  b  probably  to  most  persons  more  disagreeable  tlian  that 
favorite  drug.  Special  value  has  been  claimed  for  it  in  dt/snien&rrfwea^  and 
even  in  menorrhapa;  but  I  do  not  believe  that  it  has  any  superiority  over 
other  diaphoretics  in  the  former  affection,  and  its  being  of  any  use  in  tbe 
hitter  disease  seems  apocryphal     The  dose  is  one  to  two  tablcspoonfuls. 
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SFISITUS  STEEBIS ITITKOSI-SFIKIT  OF  HITKOUS  ETEEB.  U.S. 

Sweet  spirit  of  nitre  is  prepared  by  adding  salphoric  acid  to  alcohol,  then 
adding  copper  wire,  and  after  this  nitric  acid,  distilling  at  a  temperature 
not  exceeding  180°  F.,  and  adding  alcohol  to  the  distillate.  The  first  re- 
action which  takes  place  between  the  sulphuric  acid  and  the  alcohol  results 
in  the  liberation  of  ether,  the  hydrated  oxide  of  ethyl ;  the  nitric  acid,  giring 
to  the  copper  two  of  its  equivalents  of  oxygen,  is  converted  into  nitrous 
acid,  which  combines  with  the  oxide  of  ethyl  to  form  a  nitrite.  Spirit  of 
nitrous  ether  is  a  volatile,  inflammable  liquid,  of  a  pale-yellow  color  iDclining 
slightly  to  green,  having  a  fragrant,  ethereal  odor,  free  from  pungency,  and 
a  sharp,  burning  taste.  It  slightly  reddens  litmus,  but  does  not  cause  effer- 
vescence when  a  crystal  of  bicarbonate  of  potassium  is  dropped  into  it.  When 
mixed  with  half  its  volume  of  officinal  solution  of  potaasa  previously  diluted 
with  an  equal  measure  of  distilled  water,  it  assumes  a  yellow  color,  which 
slightly  deepens,  without  becoming  brown,  in  twelve  hours.  A  portion  of 
the  spirit  in  a  test-tube  half  filled  with  it,  plunged  into  water  heated  to  145^ 
and  held  there  until  it  has  acquired  that  temperature,  will  boil  distinctly  on 
the  addition  of  a  few  small  pieces  of  glass.  Spirit  of  nitrous  ether  has  the 
specific  gravity  0.837,  and  contains  five  per  cent,  of  its  peculiar  ether.  It 
should  not  be  long  kept,  as  it  becomes  strongly  acid  by  age. 

PnYSiOLOOiCAL  Action. — Undoubtedly,  the  sweet  spirit  of  nitre,  if  taken 
in  sufficient  amount,  acts  very  decidedly  upon  the  organism.  Mr.  D.  R. 
Brown  reports  (Fharm.  Jour,  Trans.,  March,  1857)  the  effects  of  the  inha- 
lation of  sweet  spirit  of  nitre.  The  first  symptoms  are  a  bluish-purple, 
livid  discoloration  of  the  lips  and  fingers,  and  a  peculiar  pallor  of  the  face. 
These  increase,  the  face  assumes  a  ghastly  look,  the  extremities  grow  cold, 
and  the  pulse  becomes  very  weak  and  frequent,  but  the  breathing  remains 
slow  and  regular;  muscular  weakness  is  extreme,  and  the  least  exertion  causes 
hurried  respiration,  with  painful  oppression  in  the  chest,  and  cardiac  distress. 
Confusion  of  mind  and  giddiness  may  or  may  not  occur,  but  headache  always 
conies  on  sooner  or  later.  In  sufficient  amount  sweet  spirit  of  nitre  is  un- 
doubtedly an  active  poison.  Dr.  Christison  reports  the  case  of  a  woman 
whose  death  was  attributed  to  it,  and  between  three  and  four  ounces  killed 
a  child  three  years  old  in  twelve  hours,  the  symptoms  closely  resembling 
those  of  alcoholic  poisoning  with  the  addition  of  vomiting  and  purging 
{Ltnulon  Lancet,  1878,  ii.).  In  therapeutic  doses  it  has  no  marked  action,, 
except  in  increasing  the  secretion  of  the  skin  and  kidneys,  and  in  a  slijiht 
degree  stimulating  the  nervous  system.  In  children  it  is  often  of  value  as 
an  antispasmodic. 

Therapeutics. — Sweet  spirit  of  nitre  is  one  of  the  most  popular  of  the 
diai»horctics.  As  it  exerts  a  stimulant  action,  it  is  useful  in  adynamic  rather 
than  in  sthenic  fevers.  In  children  with  fever  offering  nervous  symptoms, 
such  as  starting,  jerkings,  etc.,  it  is  especially  useful.     If  the  patient  be  kept 
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about  aod  cool,  instead  of  being  warmly  covered  in  bed,  spirit  of  nitrous 
ether  acts  as  a  decided  diuretic  \  but  it  ia  not  sufficiently  powerful  to  make  it 
worthy  of  reliunce  in  dropstf.  The  dose  of  sweet  spirit  of  nitre  is :  for  an 
adult,  a  ten^poonful  to  a  tablespoon ful ;  for  a  cbild  three  years  old,  half  a 
teaspoonfuL  If  a  diaphoretic  action  ia  required^  very  minute  doses  should 
be  exhibit^  at  short  int^nrals.     Thus,  for  a  child  a  year  old,  a  teaspooDful 

rould  be  put  in  five  ounces  of  water,  and  a  tabtespoonful  given  every  hour. 
Alcohol. — Aa  is  known  to  every  hard  drinker,  alcohol  when  taken  in 
excess,  and  especially  if  drunk  with  hot  water,  is  eliminated  by  the  skin,  and 
^o^Q  causes  profiise  sweating.   Aa  a  diaphoretic  it  isj  however,  used  tu  medi- 
piine  for  only  one  purpose, — /.e.,  in  those  cases,  Buch  as  a  forming  *'c<//^/* 
tubactife  rheumatism^  and  mtpprei^ed  mertstmatum^  when  a  single   profuse 
sweating  is  desired.     In  the^  cases  I  have  found  the  following  plan  most 
efficacious,  provided  the  patient  have  not  decided  fever :  a  Dover's  powder 
is  administered,  and  directly  after  this  the  patient  goes  into  a  hot-water  or 
vapor  bath,  or  else  does  what  is  known  in  common  parlance  as  ''  soaking  his 
tj* — i.e.,  takes  a  pediluvium.     The  proper  method  of  doing  the  former 
thc^e  acts  has  been  sufficiently  described.     In  taking  a  foot-bath  the 
cut  should  use  a  tub  of  sufficient  size  to  enable  him  to  place  in  it  his 
t  and  legs  up  to  the  knees ;  the  water  should  be  as  hot  as  can  be  borne, 
id,  as  the  feet  become  a  little  accustomed  to  the  temperature,  hottt^r  water 
Bhould  be  added  ;  the  immersion  should  continue  fifteen  or  twenty  minutes  j 
(iuriog  it,  the  patient,  being  in  his  night-clothes,  should  be  well  wrapped 
^p  iii  blankets,  and  at  the  close  should  be  so  transferred  to  the  bed  tis  not 
0  get  in  an  \  way  chilled.     After  he  has  got  to  bed,  and  has  been  heavily 
OTered  with  blankets^  the  patient  should  drink  one  or  two  tumhlerfuls  of  a 
ry  hot  and  strong  lemonade,  containing  one,  two,  or  three  tablespoon fkk 
whisky  or  brandy. 

I  tbiak  the  popular  belief  that  ai^cr  a  sweat  there  is  a  greater  liability 
^u  usual  to  take  cold  ia  well  founded ;  care  must,  therefore,  be  exercised 
avoid  any  exposure  for  a  day  or  two.     Anointing  the  skin  with  oil  of 
ircet  j^lmonds,  or  with  other  er|ua11y  bland  fat,  appears  to  have  some  effect 
Q  preventing  the  deleterious  effects  of  cold  iifler  Hweating. 

Warbitbg's  TlNCTDRE, — This  is  a  dark-brown  liquid,  prepared  in  accord- 
Uce  with  a  very  complicated  formula,*  which  has  obtained  an  extraordinary 
reputation  in  India  and  other  tropicid  countries  in  the  treatment  of  severe 
remiflent  and  malignant  malarial  fevers.  The  testimony  is  so  strong  as  to 
remarkable  and  almost  certain  efficiency  that  it  cannot  be  questioned,  and 
tides  the  tincture  to  rank  above  all  other  remedies.    The  method  of  adrninia- 


•  For  formula,  geo  Med,  Timw  and  Oiu*,  187ft,  ii.  541;  or  Pkila,  Med,  Timet,  rL  139 } 
f  LvwiuH  Fractiu'oneTt  zviii.  82. 
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tration  is  as  follows:  the  bowels  having  been  freely  opened,  a  half-ounoe  of  the 
tincture  is  given  undiluted,  all  drink  being  withheld,  and  at  the  end  of  three 
hours  a  second  half-ounce  is  in  similar  manner  exhibited.  Soon  afler  the  last 
dose  a  profuse  and  verj  aromatic  perspiration  sets  in,  and  convalescence  is 
usually  secured.  The  remedy  is  also  highly  commended  in  acute  nerwtu 
exhaustion  and  sudden  eoUapte  without  organic  disease. 


C?LASS  V.-EXPECTORA^TS. 


Thxsi  are  medicines  poflMSSied  of  the  power  of  modifying  the  secretions 
and  thereby  iBflueDcing  the  inflammatory  conditions  of  the  respiratory  mucous 
membranes.     There  are  various,  ajiil  even  opposing,  methods,  in  accordanoe 
with  which  drugs  act  upon  the  pulmonary  surfaces.     In  certain  states  of  the 
latter,  h^  in  the  first  stages  of  acuta  bronchi tisj  the  irritation  of  the  part  ifl 
too  great  for  secretion,  the  first  stage  of  inflammation  b<iing,  as  is  well  known, 
connected  with  suspension  of  function :  in  this  condition  the  so-called  ^eilatim 
tsepe^^rants  are  indicated.     These  are  remedies  which  lower  art-erial  action : 
they  are  all  nauseants^  and  the  increase  of  bronchial  secretion  by  them  ia 
«oal(^us  to  that  which  they  produce  in  the  skin.     In  order  to  get  their 
full  effect,  they  must  be  given  in  nauseating  dosos ;  and  if  these  are  gradu* 
ally  increased  until  emesis  is  induced^  the  Aillest  therapeutic  influence  will 
be  obtAined.     There  are  other  dnigs  which  may  he  termed  stimulating  €X- 
pectorani$,  aud  which  act  directly  upon  the  bronchial  mucotis  membrane, 
some  of  them  perhaps  increax^iug  secretion,  hut  most  of  them  rather  modify- 
ing it,  and  soma  of  them  even  diniLui.shing  it,  by  toning  up  a  relaxed,  over- 
secreting  mucous  membrane.     Some  substnuces  wluch  can  hardly  bo  called 
expectorants  are  nevertheless  useful  in  bronchi^  diseases :  thus,  gallic  acid 
"^ill  soractiniea  lessen  the  large  quantities  of  mucus  secreted  in  bronchm-rhcta  ; 
or,  when  the  mucus  is  tenacious  in  chrome  bronchiti^j  alkalies  will  frequently 
l)e  of  great  service  by  rendering  it  less  viscid  and  thereby  facilitating 
expectoration. 

In  many  cases  of  disease  occurring  in  the  very  young  and  in  the  very 
old,  mucus  may  so  accumulate  in  the  lungs,  owing  to  the  inability  of  the 
enfeebled  powers  to  force  it  up,  as  seriously  to  embarrass,  or  even  fatally 
compromit,  respiration.  Very  frequently^  in  acute  casea  of  this  character, 
sndi  BB  the  miffocative  catarrh  of  infants,  mechanical  emetics  are  of  the 
greatest  service;  but  in  chronic  cases  they  induce  so  much  disturbance  of 
digestion  as  to  render  their  use  dangerous,  and  alcohol,  carbonate  of  ammo- 
nium, oil  of  garlic  or  of  turpentine,  and  other  drugs  capable  of  increasing 
the  bronchial  muscular  power  or  activity,  have  to  be  rclicMl  upon. 
H  Again,  in  certain  conditions  of  the  lungs,  especially  in  clironic  catarrhal 
pfieumojita^  iodine  and  other  alteratives  are  of  great  value  in  facilitiiting  the 
absorption  of  exuded  materials  ]  yet  these  remedies  can  hardly  be  called 
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expectorants.  It  may  be  affirmed  that  the  value  of  trae  ezpectorantfl  in 
pneumonia  of  any  variety  is  exceedingly  problematic,  and,  except  it  be  the 
muriate  of  ammonia,  they  far  more  often  do  harm  in  the  chronic  varieties 
by  deranging  digestion  than  they  do  good  by  influencing  the  lung-tiasue. 

There  are  several  substances,  chief  among  them  being  morphia,  hyos- 
cyamus,  and  hydrocyanic  acid,  which  have  the  power  of  allaying  cough  and 
lessening  irritation  by  an  anodyne  action.  In  regard  to  morphia,  its  property 
of  checking  secretion  should  not  be  forgotten,  but  should  not  prevent  its  use. 
These  narcotics  are  especially  useful  when  the  cough  is  disproportionate  to 
the  amount  of  inflammation.  When  large  quantities  of  mucus  are  being 
secreted  in  debilitated  subjects,  their  use  requires  great  caution,  for  fear  of 
benumbing  the  nerves  or  nerve-centres  and  thereby  increasing  the  danger  of 
an  accumulation  of  phlegm  in  the  lungs. 

Expectorants  may  be  arranged  under  two  heads :  the  nauscant  or  sedative 
expectorants,  and  the  stimulating  expectorants ;  and  the  general  proposition 
may  be  laid  down  that  expectorants  of  the  first  class  are  to  be  used  in  the 
first  stages  of  acute  bronchitis,  whilst  expectorants  of  the  second  class  are  to 
be  employed  in  the  advanced  stages  or  in  the  chronic  varieties  of  the  disease. 
As  these  diseased  conditions  gradually  merge  into  one  another,  so  must  the 
practitioner  balance  the  ingredients  of  his  expectorant  mixtures,  adapting 
their  relations  to  the  individual  case. 

The  present  seems  a  fitting  place  to  say  what  is  necessary  in  r^ard  to  the 
use  of  drugs  by  atomizcUion.  In  this  method  of  administration,  a  solution 
of  the  medicine  employed  is  broken  up  by  a  mechanical  contrivance  into  a 
fine  spray  and  projected  into  the  back  of  the  mouth.  There  can  be  no  doubt 
that  when  the  operation  is  properly  performed  the  spray  reaches  even  the 
finest  ramifications  of  the  pulmonary  bronchi.  A  discussion  of  this  is  at 
present  scarcely  necessary.  Any  reader  having  doubt  upon  the  subject  will 
find  the  evidence  in  the  work  of  Dr.  J.  Solis  Cohen  (^Inhalation :  iti  Thera- 
peutics and  Practice,  Phila.,  1867). 

The  following  rules  should  be  attended  to,  to  secure  successful  results : 

1.  Use  the  steam  atomizers :  all  other  forms  of  apparatus  give  irr^ular 
or  too  feeble  currents,  and  should  be  discarded. 

2.  See  that  the  points  of  the  atomizing  tubes  are  sharp  and  clean, — ^not 
foul,  cracked,  or  with  their  edges  worn. 

3.  Sec  that  the  steam  is  generated  equably  and  with  sufficient  force,  and 
that  the  solution  used  is  free  from  all  solid  particles,  and,  unless  otherwise 
ordered,  about  the  temperature  of  the  body. 

4.  Never  allow  inhalations  when  the  patient  is  excited,  directly  after  eating, 
or  immediately  after  exercise,  unless  especial  circumstances,  as  in  hasmoptysis, 
demand  haste. 

5.  Have  the  glass  mouth-speculum  inserted  well  into  the  mouth,  and  the 
line  of  its  axis  and  of  the  propulsion  of  the  spray  coincident  with  that  of 
the  mouth. 
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.  When  the  pharynx,  or  even  tho  larynx  only,  is  to  be  reach^lj  the 
operation  is  very  simple,  and  rospinition  should  be  natunil ;  but  wlicu  it  is 
desired  to  make  applications  to  the  ultimiite  bronchi,  xha  rci^pirations  should 
be  regular,  slow,  and  as  deep  and  full  as  fK^ssible,  the  lungs  being  weU  emptied 
at  expiration. 

7.  Do  not  protract  the  aittinoj  until  the  patient  is  fatigued*  Five  minutes 
is  generally  long  enough  to  coa*menee  with.  In  hiBmciptysis,  this  rule  may 
Bometinies  be  departed  from  with  advantage. 

8.  Let  the  patient  give  his  whole  attentiuu  to  the  matter  in  hand. 

9.  In  chronic  disease,  one,  two,  or  three  inhalations  a  day  are  usually 
sufficient.  In  acute  disease,  they  may  be  required  much  more  oflen,  as  every 
hour  in  diphtheria. 

10.  Never  use  atomiaation  for  the  purpose  of  general  medication  ;  it  is 
Rmply  a  method  of  applying  substances  locally  to  the  respiratory  organs. 

The  substances  used  hy  atomi^atioa  may  be  conveniently  an-anged  as 
follows  :* 

Diluents, — The  only  diluent  of  any  value  is  uDarvi  water.  In  acutely 
infiamtd  condilwrut  of  the  viucous  membrane^  the  very  frequent  application 
of  water  at  about  the  temperature  of  90°  F,  will  often  afford  marked  relief, 
fspeciully  in  lutyngitis. 

Astringents. — ^These  are  employed  to  arroat  excessive  secretion  or  hem- 
orrhage. In  their  use,  it  must  always  be  remembered  that  they  are  more  or 
less  irritant,  and  that  whilst  some  pei^sons  bear  them  very  well,  in  others  they 
produce  very  harmftil  irritation  ;  also,  that  the  idiosyncrasies  of  patients  vary, 
so  that  whilst  one  person  will  best  bear  a  certain  one  of  the  astringents,  a 
second  may  be  less  irritated  by  another  drug.  The  rule  is  to  try  carefully 
until  the  pulmonary  idiosyncrasies  are  known.  In  eases  of  excessive  Iron- 
cltiiil  §rcTcti&n^  any  irritation  sufficiently  severe  to  give  origin  to  tightness 
in  the  chest,  or  to  much  coughing^  calls  for  the  withdrawal  of  the  medicine. 
In  iuEmopfj^Mi's^  a  greater  risk  can  be  judieiously  assumed.  The  astringent 
substance*^  employed  in  this  way  are:  First,  tannic  acid,  one  to  twenty  grains 
to  the  fluidounce  of  water.  I  have  not  used  this ;  but  it  is  said  to  be  well 
adapted  to  casefi  of  free  secretion.  Second,  almUf  varying  in  strength  from 
a  solution  of  five  grains  to  the  ounce  to  a  saturated  solution.  This  I  have 
used  with  great  satisfaction.  In  hamoptt/gk^  only  the  strongest  propamtion 
b  of  avail ;  in  bronchorrhcea,  a  weak  solution  should  be  employed  at  first, 


*  Riicentlj'  attcmtioQ  baa  been  <!Alled  to  the  iDbuluticini  of  frefrb,  iilmoBt  nascent  vnpoffi 
of  muriiite  of  nmmoDia.  By  int'tius  of  n  very  BimplD  npparatui,  airloiidcd  witb  muriatia 
fieid  Yapor  is  drawn  at  each  [nE^piratioii  tbrough  a  weak  water  of  amnnonia,  and  ofcourte 
reachea  the  lung  Battirated  with,  the  ynpcira  of  the  muriiile.  Dr.  L^huruiau  {IJrit*  For* 
^fii,-Ch\r.  Bee.,  1874,  i.  518)  alBrQis  that  he  has  euiploycd  thii  with  the  hnjjpieit 
iHltiiltB  iti  one  hundred  and  two  oasei  of  ffranular  tore  throaty  chronic  hroncftitiitt  antkmUf 
»lk(Mfii«t^-eeuyh,  acid  even  nngina  ptctorit !  Moit  druggistfl,  I  bcUeve,  keep  the  mbaler*. 
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and  the  strength  increajsed  pro  re  fuUa.  One  advantage  this  drug  has  orer 
tannic  acid  is  its  compatibility  with  the  sulphate  of  morphia,  which  should 
always  be  added  to  its  solution  when  any  tendency  to  irritation  exists.  In 
chronic  bronchitis  with  excessive  expectoration,  I  have  seen  alum  produoe 
most  gratifying  results.  Third,  preparations  of  iron :  of  tliese  the  solution 
of  the  pcrchloride  has  been  used  in  Great  Britain  and  on  the  Continent ; 
but  Monsel's  solution  (Liquor  Ferri  Subsulphatis)  is  much  preferable,  as 
even  more  powerfully  styptic  and  less  irritating.  Ten  drops  of  the  sola- 
tion  may  be  added  to  the  fluidounoe  of  water  and  be  used  for  the  trial  doee. 
If  the  lungs  will  bear  it  and  necessity  exists  for  a  stronger  solution,  the 
strength  may  be  carefully  increased  up  to  half  a  fluidrachm  to  the  ounce. 
Aoelaie  of  lead  is  at  once  astringent  and  sedative.  It  has  been  recommended 
by  Beigel  and  by  Fieber  in  the  advanced  stages  of  acute  catarrhs,  in  the 
proportion  of  three  to  ten  grains  to  the  fluidounce. 

Narcotics, — When  there  is  great  laryngeal  or  even  bronchial  irritatioa, 
especially  in  the  laryngitis  of  advanced  phthisis,  half  a  grain  of  morphia,  or 
a  drachm  of  tincture  of  hyoscyamus,  will  oflen  afford  very  great  relief.  It 
must  not  be  forgotten  that  the  constitutional  effect  of  the  narcotic  may  be 
produced  in  this  way. 

Solvents. — As  is  well  known,  in  certain  respiratory  affections  it  is  very 
important  to  get  rid  of  a  false  membrane,  or  exudation,  which  appears  upon 
the  mucous  surfaces.  Some  substances  seem  to  exert  at  least  a  degree  of 
solvent  power  upon  this  material.  Of  these,  lime-water  appears  to  be  the 
most  effective  and  the  least  irritant.  It  should  be  used  pure.  (See  article 
on  Lime  (post) ;  also  consult  Meigs  and  Pepper,  Diseases  of  Children, 
Phila.,  1874,  p.  680.) 

Alteratives. — In  chronic  bronchitis,  and  even  in  chronic  catarrhal  pneu- 
mania,  or  plithisis,  balsamic  vapors  have  long  been  used,  but  atomization  is 
not  necessary  in  their  application.  Muriate  of  ammonia  may,  however,  be 
so  applied  :  in  chronic  bronchial  catan^h  it  is  sometimes  advantageous,  and 
in  acute  laryngitis  inhalations  of  a  warm  saturated  solution  of  it  are  oflea 
very  useful.  In  chronic  laryngitis,  nitrate  of  silver  may  be  exhibited  by 
atomization,  but  it  is,  I  think,  much  better  to  apply  it  directly  by  means  of 
the  laryngoscope  and  the  brush  or  probang.  In  cases  of  fetid  expectoration, 
carbolic  acid  in  weak  solution  (gtt.  i-ii  to  f^i)  may  be  used  as  an  antiseptic 
and  alterant. 

NAUSEATING   EXPECTORANTS. 

The  three  nauseating  expectorants  are  ipecacuanha,  tartar  emetic,  and 
lobelia.  As  these  substances  are  sufficiently  discussed  elsewhere  in  this 
work,  it  remains  only  to  say  a  few  words  in  regard  to  their  comparative  use 
as  expectorants. 
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I4OBELIA  ia  used  only  wlien  tlie  infltimraatory  action  is  curaplicated  with  a 
tendency  to  spasm  of  the  bronchia!  muscles.  It  is  too  powerfully  depressant 
I  be  ^i^en  to  children  with  safety.  The  beat  expectorant  preparation  is  the 
Unctitre  (7\'nc(nrn  L*tMim^  U.S.).  Tlie  ordirmry  cxpeetunint  dose  of  this 
h  twenty  to  thirty  dropn,  u^uully  given  in  cfniibintitioti  every  three  hours. 
Wliori  a  very  decided  impressaion  is  desired,  as  in  some  cases  of  asthma,  one 
iluidracbm  may  be  exhibited  every  two  hours,  until  vomiting  is  produced  or 

E^lii'f  obtjiincd.  Under  these  circumstancoB,  the  patient  should  be  etosely 
atebcti,  as  lobelia  Iq  these  largo  doses  sometimes  causes  very  aitumiog 
rmptoms. 

Ipecacuanha  is  the  safest  and  mmt  umd,  although  perhaps  the  least 

^Mtoweriul,  of  all  the  nauseating  cxi>ectorant8.     It  is  the  only  one  timt  should 

Bbe  given  freely  to  childrc!n.     In  the  early  stages  of  all  acute  intlauimatory 

•conditions  of  the  respiratory  mocnuM  membranes  it  ia  of  great  service.     The 

"preparation  most  generally  used  in  acute  hronchitU  is  the  syrupy  the  dose  of 

"which  is  from  twenty  drops  to  a  teaspoon ful,  every  two»  three,  or  four  hours, 

ccordiiig  to  the  exi^^encies  of  the  ease.     Any  of  the  other  liquid  prepani- 

ions  of  ipeeacuiinba  may  be  employed  in  a  corrci=*pondjng  dose.     The  Ipe- 

utcuauha    Lozeit^cn  {TrochiMci  Ijitcacnanhm,  U.  8.)  each    contain    about 

De-quarter  of  a  grain  of  ipecac,  and  may  bo  employed  in  catarrhal  com- 

[plaints.    Tlie  troches  of  ipecacuanha  and  of  ujnrphiise  {  Trochisci  Morphine 

t(  Iji€cactjanhs^f  U.S.)  contain  each  the  (brtieth  of  a  jj^rain  of  hulfihate  of 

llDorphine  and  the  twelfth  of  a  grain  of  ipecacuanha,  and  may  be  u^ed  when 

I  an  anodyne  effect  is  desirable. 

Tartar  Emetig  is  much  more  powerful  than  ipecacuanha  as  a  sedative 
ind  nauaeant,  and  must  be  used  with  more  care.  It  is  the  most  efficient  of 
ill  the  sedative  cxpectomuts,  and  affords  in  ctLses  of  urgency  a  very  effica- 
cious, although  a  very  di&igrceable,  methml  of  putting  an  end  to  an  attack 
of  acute  hnmckltU.  I  have  known  of  a  public  speaker,  who  bad  ri*sen  tn 
the  morning  completely  overwhelmed  with  bronchitis,  enabled  to  deliver  his 
evening  speech  by  the  judicious  use  of  lartar  emetic.     To  effect  this  rapid 

■relief,  one-twelfth  of  a  grain  of  tartar  emetic  should  be  taken  every  ten  or 
fifteen  minutes  until  it  induces  profuse  vomiting.  AUcr  the  nausea  is  passed, 
the  system  may  be  toned  up  for  exertion  by  a  lunch  of  ale  and  oysters. 
Tartar  emetic  is  a  powerful  remedy,  and  is  especially  irijuriuus  to  young 
children,  in  whom  it  is  very  apt  to  induce  collapse.  It  ia  therefore  contra- 
tudicated  by  infancy,  as  it  also  is  by  the  existence  of  gastro-intestinal  Inflam- 
inatiun.  The  dose  as  an  expectorant  is  from  one-twelfth  to  onc-i^uarter  of  a 
grain  I  repeated  according  to  circumjtaucefl. 
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STIMULATING   EXPECTORANTS. 

/LMHONII  OHLOKIDUM-OELOKIDE  OF  AMMOHITTM.  U.S. 
(NHjHCl— NH^Cl.) 

Muriate  of  Ammonia,  or  Sal  Ammoniac,  is  prepared  by  heating  with 
chloride  of  sodium  the  sulphate  of  ammonium,  which  is  obtained  from  gas- 
liquor  by  the  addition  of  sulphuric  acid.  Gas-liquor  is  a  water  which  has 
been  used  to  wash  ordinary  burning-gas,  and  contains  largely  of  the  car- 
bonate, hydrocyanate,  hydrosulphate,  and  sulphate  of  ammonium.  The 
sulphate  of  ammonium  is  not  itself  employed  as  a  medicine,  but  is  officinal, 
because  the  other  preparations  of  ammonia  are  made  from  it 

The  muriate  of  ammonia  is  a  white,  translucent,  fibrous,  and  tough  salt, 
free  from  odor,  but  having  a  sharp,  saline  taste.  It  occurs  in  large  ooncavo- 
convex  plates,  dissolves  in  three  parts  of  cold  and  in  one  of  boiling  water,  and 
at  a  red  heat  sublimes  without  decomposition. 

Physiological  Action. — When  applied  in  a  solid  form,  or  in  a  concen- 
trated solution,  the  chloride  of  ammonium  acts  as  an  irritant  upon  raw  sur- 
faces and  upon  mucous  membranes.  This  influence  seems,  however,  not  to 
be  sufficiently  powerful  to  enable  the  drug  in  any  dose  to  produce  lethal 
poisoning:  at  least,  Ocsterlen  {Ileilmittellehre,  Tubingen,  1851)  states  that 
one  of  his  patients  took  two  ounces  of  the  salt  without  suffering  any  more 
severe  results  than  colicky  pains  and  some  diarrhoea. 

If  some  of  the  older  experimenters  arc  to  be  credited,  its  influence  upon 
the  lower  animals  is  more  powerful.  In  the  experiments  of  Dr.  Smith 
(quoted  by  Stillc),  two  drachms  of  the  salt  applied  to  the  wounded  thigh  of 
a  dog  caused  death  in  from  twelve  to  thirty-six  hours,  and,  according  to  Orfila, 
the  same  quantity  dissolved  in  two  ounces  of  water  and  introduced  into  the 
stomach  of  a  dog  caused  violent  convulsions,  with  great  tetanic  rigidity,  and 
finally  death.  Arnold  (Wibmer,  Die  Wirkungen  der  Arzneien  und  Gijit, 
Munich,  1831,  Bd.  i.  p.  143)  found  that  thirty  grains  will  kill  a  rabbit  in 
ten  minutes.  On  the  other  hand,  in  the  recent  studies  of  Dr.  Rabuteaa 
{L  Union  M4dicale,  1871,  p.  330),  half  a  drachm  injected  into  the  veios 
of  a  moderate-sized  dog  had  no  apparent  effect,  whilst  one  drachm  only 
produced  muscular  weakness,  deepening  into  temporary  paralysis  of  the  hind 
legs,  vomiting  without  diarrhoea,  and  general  prostration  for  four  or  fi\e 
hours. 

The  chief  interest  of  the  clinician  in  the  physiolo^cal  action  of  the 
muriate  of  ammonia  centres  in  its  effects  when  given  continuously  for  some 
time.  The  older  writers  upon  the  subject  assert  that  its  influence  on  the 
heart  is  a  sedative  one,  but  that  it  increases  the  capillary  circulation  (Sun- 
delin,  Heilmittellehre,  Band  i.  p.  150,  Beriin,  1853).  This  opinion  appean 
to  me  to  be  founded  chiefly  upon  &p^\A^\A.QTi  «xA  va&x^\i<^^  «xid  not  to  have 
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an  J  sufficient  basis.  Whatever  maj  be  the  action  of  very  large  amounts,  1 
have  never  been  able  to  perceive  that  tlie  mnriate  of  aiumouia^  given  in 
ordinary  dosea,  has  any  dt?fided  influence  npon  the  circulation.  According 
to  Snudelin  and  other  autborities,  the  drug,  when  ^ven  freely  and  contiu- 
Qously,  produces  a  profound  impression  upon  the  blood  itself^  lessening  its 
plasticity  aud  impairing  its  constitution.  One  case  of  profound  atid  other- 
wise inexplicable  prostration  and  typhoid  condition^  which  oceurred  in  a 
patient  who  was  taking  nearly  a  half-ounce  of  muriate  of  amniotiia  per  diem, 
has  iKJUie  under  my  ©wn  notice;  and  Dr.  Isham  reports  (Med,  Xcwi,  xl. 
455)  a  case  in  which  an  emplion  of  bloody  blebs^  with  hiTcmiituria,  bemor* 
rhages  from  mucous  memhraneB^  and  great  prostration,  was  upjuirently  pro- 
duced by  the  prolonged  use  of  the  salt.  The  elaborate  iinaljsea  of  F,  W» 
Backer  {^Bdirage  zur  EeiVcuude,  Bd,  ii.  p.  170,  Crefeld,  1849),  although 
fekoinewhat  discordant,  indicate  that  ml  aninioniao  does  impoverish  the  blood, 
since  in  Bome  in»t4ince8  there  was  a  decided  decrease  in  its  t^olid.^^.  Arnold 
(Jqc*  ct(.)  also  noticed  that  in  dogs  f>oisuned  with  the  muriate  of  ammonia 
the  blood  contained  less  than  the  normal  percentage  of  solids.  In  accord 
with  this  reputed  action  on  the  blood  h  tlie  effect  of  the  drug  upon  the 
urinary  secretion.  In  a  very  elaborate  series  of  experiments.  lioekcr  (loc, 
cii,^  p*  158)  found  ihatf  given  to  a  healthy  man^  ^al  ammoniac  increased 
very  notably  all  the  solids  of  the  urine^  except  the  uric  acid,  which  was 
very  slightly  diminij*lied ;  and  Eabuteau,  in  an  investigation  in  which,  by 
identity  of  diet,  etc  ,  all  sources  of  fiillacy  were  as  far  as  possible  excluded, 
found  that  the  excretion  of  urea  was  very  decidedly  increosed. 

The  opinion  lias  long  prevailed  that  the  muriate  of  ammonia  especially 
affects  the  mucous  membranes,  and  Bocker  believes  that  in  them  it  hastens 
veiy  greatly  the  nutritive  changes  and  the  exfoliation  of  epithelium.  Clinical 
experience  has,  I  think,  demonstrated  that  the  drug  does  act  especially  upon 
the  mucous  membranes  ;  although  it  is  very  difficult  to  bring  forward  any 
definite  tangible  proof  of  this. 

The  muriate  of  ammonia,  when  ingested j  probably  enters  into  all  the  ex- 
cretions, since  Rabuteau  (^V  Union  MiJieaiey  L  xii.  p.  329»  1871)  has  found 
it  in  the  saliva.  The  same  obser\'er  has  shown  that  the  chief  elimination 
takes  place  through  the  kidneys,  since  he  found  in  the  urine  almost  all  of 
the  salt  that  had  been  taken. 

Tderapeutics, — In  the  last  century  the  chloride  of  ammonium  was  very 
extensively  used  in  tntemiiUenf  fever ;  but  at  present  the  salt  is  rarely  or 
never  employed,  although  Aran  {Bulktin  TlUrapekitiqnty  t  xii.  p.  344)  has 
attempted  to  revive  the  practice,  and  asserts  that  he  has  had  very  good  effeeta 
resulting  from  it, — in  tliirteen  cases  of  intermittent  fever  curing,  by  the  ex- 
hibition of  two  drachms  a  day,  seven  at  once,  four  after  the  second  paroxysm, 
one  after  the  third,  and  one  afler  the  fourth.  The  chief  present  use  of  the 
muriate  of  ammonia  is  as  a  remedy  in  acute  and  in  chronic  brrmchtfu :  in 
the  irst  variety  of  the  disease  the  drug  should  not  be  exhibited  In  the  firsf 
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Stages ;  but  afler  active  inflammatory  action  has  been  subdued  by  ihe  sodft- 
tive  expectorants,  it  is  very  useful.  It  is  very  largely  employed  in  the 
catarrlis  of  young  children,  and  is  often  of  great  service.  In  Germany  the 
remedy  has  been  extensively  exhibited  in  gastric  and  intestinal  catarrhs; 
Dr.  W.  Stewart,*  as  the  result  of  a  large  experience,  highly  oommends  its 
use  in  chronic  torpr/r  of  the  liver,  chronic  hepatitis^  and  hepatic  abscess.  In 
the  first  of  these  affections  I  have  employed  it  to  a  limited  extent,  with  veiy 
good  effects.  Dr.  Stewart  gives  twenty  grains  of  it  three  times  a  day,  and 
continues  its  use  for  weeks  or  even  months. 

In  various  Henralpias,  especially  in  the  ovarian  variety,  but  to  a  lesB 
extent  in  migraine  and  other  forms,  sal  ammoniac  has  been  largely  em- 
ployed for  the  purpose  of  relieving  pain.  Thirty  grains  of  it  are  given  in 
combination  with  from  two  to  five  drops  of  tincture  of  aconite  root,  and 
the  dose  b  repeated  in  half  an  hour,  if  necessary. 

Administration. — The  usual  dose  of  the  muriate  of  ammonia  in  catarrh 
is  from  five  to  ten  grains  three  or  four  times  a  day.  This  dose  is  given  in  a 
tablespoonful  of  water,  to  which,  for  the  purpose  of  concealing  the  taste,  from 
five  to  ten  grains  of  liquorice  may  be  added.  The  troches  (  Trochisci  Am- 
monii  Chloridi,  U.S.)  contain  two  grains  each,  and  are  used  as  a  local 
stimulant  to  the  fauces  and  the  epiglottis. 

SENEOA-SENEEA.  U.S. 

The  root  of  Polygala  Senega,  a  small,  herbaceous  perennial,' indigenous  to 
the  Middle  and  Southern  United  States.  This  root  b  several  inches  long, 
very  much  contorted,  of  a  peculiar  feeble  odor,  and  a  taste  at  first  sweetish 
but  afterwards  acrid.  It  is  distinguished  by  a  keel-like  line,  shorter  than 
the  root,  and  presenting  the  appearance  as  if  a  string  were  drawn  tightly 
under  the  bark  from  end  to  end.  Quevcnne  discovered  in  seneka  a  peculiar 
principle  which  he  named  Pulygalic  Acid,  although  he  thought  that  it  was 
closely  allied  to  saponin.  According  to  Husemann  (^Die  PJianztnstoffe,  p. 
751),  the  more  recent  researches  of  BoUey  {Ann,  Chem.  Phnrm.,  xc,  xci.) 
have  shown  that  it  is  identical  with  saponin,  a  glucoside  first  found  in  the 
root  of  Saponaria  officinalis,  but  now  known  to  exist  in  a  great  many 
plants.  It  is  a  white,  amorphous  powder,  of  a  neutral  reaction,  odorless,  but 
very  irritating  to  the  nostrils,  and  having  an  acrid,  burning  taste.  It  is  very 
soluble  in  water,  to  which,  even  when  in  no  greater  quantity  than  one  part  in 
a  thousand,  it  imparts  the  property  of  foaming  like  soap-suds,  when  shaken. 

Therapeutics. — Seneka  is  chiefly  used  as  a  stimulant  to  the  mucous 
membrane  of  the  lungs  in  chronic  bronchitis  and  in  the  very  advanced  stages 
of  the  acute  disorder.  It  is  believed  to  be  one  of  the  most  stimulant  sub- 
stances of  its  class,  and  is  therefore  contra-indicated  by  acute  pulmonary 

♦  Chloride  of  Ammonium,  Rangoon,  1870;  Madra§  Monthly  Journ.  Mtd.  Sci.f  Febr., 
March,  1872;  Indian  Med.  Oax.,  Deo.  1872;  Phila,  Med.  Timee,  yiii.  316. 
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ioflammatlon  iind  is  indicated  by  a  relaxed  stiiie  of  the  bronchiid  muooua 
nctubmncs.     If  it*  «jtimulant  effect  be  modified  by  combination  ifltb  tartar 
iic,  it  may  be  given  in  acute  bronchitia  at  iiti  curlier  stug«j  tbaij  it  cauld 
I  Qaed  by  itaelf.     Seneka  l»  locally  irritant,  and^  when  admiriist«rt»d  in  largo 
produces  vomiting,  wbich  m  probably  reflex  in  it-a  origin.     In  over- 
doses it  not  only  vomiU*  but  alto  puriie^ ;  it  is,  however,  never  used  for 
tbeBe  purposes.     Seneka  baa  been  employed  as  an  emnienagogue  in  amentyr- 
rhifti  and  as  a  diuretic  in  dropsy,  but  has  achieved  no  permanent  reputation 
in  ihe^e  disorilers,     Tlw  abstract  {Al/stractum  Senrf^st^  U.  S  ,  dose,  five  to 
ten  grains)  and  ihe/ut\l  tMract  (Exfrctctnm  Smatfm  Ffuiduni,  U.  S,,  doae, 
ten  to  fifteen  drops)  are  officinal^  but  the  tyrttp  {Sytftpm  Sette^e^  U.  S*, 
du&e,  a  fluidrachm)  is  usually  employed* 

AHMaNIACUM-AMMONIAO.   IT.S. 

The  concrete  juice  of  an  umbelliferous  phuitj  Dorema  Ammoniacum,  a 
native  of  Persia.  It  is  said  to  exude  from  punctures  made  in  the  plants,  and 
I  also  to  bt}  obtained  by  a  process  similar  to  that  employed  in  the  case  of  assa- 
fcetida.  It  is  a  gum  resin,  containing  a  little  volatile  oil,  and  occurs  in  com- 
merce as  irregularly  globular  yellowish  tears,  from  the  size  of  a  pin  to  that 
of  a  large  chestnut,  hard  and  brittle  when  cold,  and  breaking  with  a  smooth, 
resinous  iracturo;  and  in  irregular  mottled  masses,  composed  irf  part  of  tears, 
I       and  containing  many  impurities.     The  odor  is  faint  and  dtsagrooable,  the 

taste  bitterish,  sweetish,  and  somewhat  acrid. 
L  Therapeutics. — The  influence  of  ammoniac  upon  the  general  ^"stem  is 

^Brery  slight.  It  is  a  local  irrit^mt,  and  therefore  in  large  doses  is  capable  of 
^■|>roducing  vomiting  and  purging.  It  was  formerly  employed  as  a  nervous 
^  stimulant,  but  its  internal  use  is  now  restricted  almost  exclusively  to  chronic 
bTonchitU  with  either  deficient  or  excessive  secretion.  The  dose  of  it  is 
twenty  to  thirty  grains ;  of  theofficinid  mixture  {^Miatura  Ammouiaci^lJ*^.^) 
a  tublcspoonfuh  There  are  two  oflieinal  plasters  of  ammouiao  :  the  Emplaa- 
tntm  Ammojiiaci^  which  is  used  as  a  mUd  counter-irritant  atjd  as  a  local 
stimulant  to  promote  the  resolution  of  st-rujulvu^  tumors  or  tnlitrged  joitkU, 
and  the  Emplastrum  Amnwtn'aci  atm  Ili/drargyrOy  which  contains  mercury 
and  sulphur,  and  is  employed  as  a  !iic;il  Ktinmlant,  altcnitive,  and  discutient 
in  the  same  afl'ections  as  the  flrst-named  philter,  atid  in  syphilitic  nodes  and 
tuimora;  its  external  use  is  said  to  have  caused  salivation. 


f         The 


BENZOINUM-BENZOIK,   U.S. 


The  concrete  juioe  of  Sty  rax  Ben«)in,  a  large  tree,  native  of  Peru.     The 

drug  is  said  to  be  obtained  by  incising  tho  tree  and  allowing  the  juice  to 

harden  as  it  exudes.     Tho  finest  s{)ecimenfl  of  benzoin  consist  of  tears  agglu* 

tinated  together;  the  poorest,  of  brown  or  blackish  masses  without  tears. 

j      The  fracture  is  resinous,  the  surface  of  the  tears  smooth  and  whitish,  the 
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odor  fragrant,  tlie  taste  at  first  very  sligbt,  afterwards  somewbat  acrid.  Tbe 
chief  constituents  of  benzoin  are  resin  and  benzoic  acid ;  cinnamic  acid  b 
also  fre(]ueut]y  present,  and  is  said  to  be  especiallj  found  in  tbe  white  tearft. 

Benzoic  Acid  (AciDUM  Benzoicum,  U.  S.)  b  obtained  by  sublimation  of 
gum  benzoin.  As  thus  prepared,  it  is  in  white  feathery  crystals,  of  a  silkj 
lustre  and  a  fragrant  vanilla-like  odor,  due  to  the  presence  of  a  volatile  oil, 
the  pure  acid  being  inodorous.  The  taste  is  warm,  acrid,  peculiar.  Benzoic 
acid  melts  at  250°,  and  volatilizes  without  change ;  is  soluble  iu  two  hundred 
parts  of  cold  and  in  twenty-four  parts  of  boiling  water ;  is  soluble  in  alcohol, 
fixed  oil,  and  alkaline  solutions.  It  is  a  feeble  acid,  but  forms  neutral  salts 
with  the  alkalies.  Benzoic  acid  is  widely  distributed  through  the  v^etable 
kingdom,  constituting  the  peculiar  principle  of  all  true  balsams,  and  is  occa- 
sionally present  in  the  urine  of  grass-eating  animals.  It  b  a  normal  constit- 
uent of  castor,  and  has  been  ^ptected  by  Seligsohn  (^Cliemische  Gentralblatty 
1861)  in  the  suprarenal  capsules  of  an  ox.  It  b  used  considerably  in  the 
arts,  and  for  thb  purpose  is  prepared  from  the  allied  hippuric  acid  of  horse- 
urine,  and  also,  it  b  said,  from  naphthalen. 

Physiological  Action. — Locally  applied,  benzoic  acid  b  a  decided  irri- 
tant, and  its  vapors,  when  inhaled,  produce  bronchial  catarrh. 

Our  knowledge  of  the  action  of  benzoic  acid  upon  man  and  the  higher 
animab  b  vecy  limited.  In  ordinary  therapeutic  doses  it  exerts  no  percep- 
tible influence  upon  man,  except  it  may  in  the  production  of  gastric  irrita- 
tion, with  consequent  nausea  and  vomiting.  Thus,  Schreiber  took  in  two 
days  about  half  an  ounce  of  the  acid,  and  suffered  only  a  feeling  of  abdominal 
warmth,  spreading  over  the  whole  body,  and  accompanied  by  an  increase  of 
the  pulse-rate  amounting  to  thirty  beats  per  minute,  by  increased  secretion 
and  excretion  of  phlegm,  with  slight  disturbance  of  digestion. 

Very  few  experiments  with  benzoic  acid  upon  the  lower  mammals  have 
been  reported.  W.  Grube  {Centralb./.  Chirurg,^  1876,  p.  777)  states  that 
in  massive  doses  (1  to  5766  of  animal's  weight)  it  produces  intoxication,  with 
disturbance  of  circulation  and  respiration,  and  paralysb  of  the  hind  feet,  and 
that  the  antipyretic  influence  of  benzoic  acid  b  greater  than  that  of  salicylic 
acid. 

£!special  interest  attaches  to  the  elimination  of  benzoic  acid,  because,  as 
was  first  dbcovered  in  dogs  by  Wohlcr,  and  afterwards  in  man  by  Ure,  it 
appears  in  the  urine,  united  with  nitrogenous  atoms,  as  hippuric  acid.^  It 
becomes  a  matter  of  great  interest  to  know  where  this  change  occurs ;  but  thb 
has  only  recently  been  certainly  determined.  Kuhne  and  Hallwaehs  thought 
that  the  conversion  occurred  in  the  liver  ;  but  the  more  recent  researches  of 
Meissner  and  Shepard  (  Untersachungen  iiher  das  Entstehen  der  Ilippursiiurt 
m  thieruichcn  Organismus,  Hanover,  1866)  appear  to  show  that  it  really 

*  GuMeron  fuiind  hippuric  aoid  in  urine  of  a  new-born  child  when  benzoic  acid  had  be«n 
given  to  the  mother  ju^t  before  tbe  birth  {Hoffmann  und  Sehwalbt't  Jahreab.,  1879,  283). 
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akes  place  in  the  kidricya*    Certainly  it  does  not  happen  in  the  intpj^tincs  or 

the  blood,  since  af\er  the  exhibition  of  ]ar<>^e  doses  of  beu£<iie  ncid  it  ukme 

be  dctect-ed  in  the  blnnd ;  and  after  the  «(]QiinLHtrati«jn  to  nibbits  by  the 

bouth  of  larjre  auimintd  ui'  liippiuie  acid,  only  tmeesot'  the  hitter,  with  lur;^e 

uantitius  of  benxoie  neid,  cim  be  found  in  the  bh>od,  ulthou^h  the  hippurio 

cid  rvHppears  in  the  urine ;  fuitber,  nin<lerute  amounts  of  hippune  acid  iu- 

pjeeted  into  the  blood  cause  severe  symptoms  of  poisoning*  which  ia  not  true 

of  benzoic  acid*     When  v^rj  large  ainounta  of  benzoic  aetd  are  introduced 

^_ilito  the  blood,  a  portion  escapes  through  the  kidneys  unchanged.*  These 

^Byperiraeritd  are  confirmed  by  G.  Bunge  and  0.  Sehnrtedeber^,  who  atao 

found  that  in  the  dog  with  renal  tirteries  tied  no  eon  version  of  benzoic  acid 

^into  hippuric  occurred,  but  that  tying  of  the  ureters  did  not  interfere  with 

^Hple  change.     They  have  alao  succeeded  in  converting  benzoic  into  bippurio 

mcid  by  passing  blood  conta^intng  benzoic  acid,  with  or  without  glycoooU, 

jslowly  through  the  kidneys,  removed  from  the  body  directly  after  death. 

^rom  some  of  their  experiments  it  would  seem  that  the  blood-eorpuiselos 

plaj  an  important  r5]e  in  the  process,  as  when  serurn  freed  from  bbod* 

<»rpuscles  was  used,  at  mosit  only  a  trace  of  hippuric  was  formed.     Accord- 

^Hig  to  Meissncr  and  Shepartl,  somotiines  the  benwic  acid  is  converted  into 

^^aecinic  acid  instead  of  hippuric  acid  in  man,  and  in  chickens  it  m  habitually 

changed  into  two  new  pro«iuct»,  one  of  which  is  nitrogenous.     The  point  as 

to  whence  the  nitrogen  nccessiiry  fur  tlie  fornnitirm  of  the  hippuric  acid  h 

^obtained  has  not  yet  been  clearly  made  out.     In  the  eliiborate  experiments 

^ftf  Carl  Virchow  {Ztiisck./.  Pftt/nioi.  Cfiem.^  vi.)  there  was  a  decided  increase 

^ftroduced  by  benzoate  of  sodium  of  tlie  nitrot;enous  elimination  frt>m  the 

^Bidneyg;  but  the  testimony  a&  to  the  elTect  of  the  ingestion  of  benzoic  acid 

upon  the  urea  and  uric  acid  of  the  urine  is  ningularly  contradictory*    Thus, 

lire  [^MctUco'Chu-ur^,  TntnAy  xxiv.  3(1,  1841),  Leroy  d'Etiolles  (<)uotcd  by 

Still^),  and  Dcbimy  (quoted  by  Stille)  all  uflirtn  ihat  the  uric  acid  is  very 

much  diminished  or  altogether  absent,  whilst  Garrod  ( iUcTnoirs  a/  the  Chem» 

^,i.»  lS4'J,atid  Lomhm  Lanref^  Sow  1844)  and  Keller  (Ann.  dtr  Chem. 

md  Pham  ,  xhii.,  1842)  uKsert  that  its  fjuantity  remains  normal.     Again, 

Jarrirtl  nffirnis  ihut  tlie  urea  is  very  much  diminished  in  quantity,  whilst 

Uglier  and   Mci>4S»cr  and  Shepard  (loc,  cit.)  declare  that  it  is  not  affected. 

The  only  logiea!  eoncluf*ion  would  seem  lo  be  that  the  effect  of  benzidc  acid 

Kpon  the  urine  is  variable.     All  authorities  appear  to  agree,  however^  in 
*hi»run^  that  the  acidity  is  increased. 

In  April,  1872,  Dougidl  (Med.  Times  and  Gaz.^  h,  1872)  announced  that 
enzoie  acid  is  one  of  the  most  active  of  autisi^ptic  drugs.  Since  thi:*  publi* 
atiun,  numerous  experiments  have  been  made  by  E.  Salkowski  i^BtrluL  Kim* 


•  Af^cnrdtag  to  ihe  cxperimfiut*  wf  Th.  Wcjl  (lud  B.  von  Anrcp,  if  benioic  acid  be  gSren 
I  utiui  or  uniiiittltf  in  a  fcbritc  ftutc  n-  luncb  larger  pru{tortioiii  of  it  tbnn  uauui  is  elinilnated 
botlllDged  {Mttfftnnn'^  mid  iSchtenibr*^  Jakrt»b*f  188),  447), 
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Wochens.,  1875,  297),  Grube  {Centrdlb,  /  Chirurg.,  1876,  778),  by  Bndi- 
oltz  {^Archiv  Experim,  Pathol  und  Pharm.y  Bd.  iv.).  Fleck  (BeozoS^Uire^ 
etc.,  MUnchen,  1875),  with  the  unanimous  result  of  ascribing  to  bensoio 
acid  a  first  rank  in  destroying  bacteria  and  preventing  putrcfactioo.  In 
most  of  these  investigations  benzoic  acid  was  found  to  be  much  more  active 
than  salicylic  acid.  Bucholtz  found  that  0.02  per  cent  of  benioic  acid  had 
a  very  perceptible  effect  upon  the  development  of  bacteria,  and  0.1  per  cent 
inhibited  entirely  their  growth;  also  that  the  ben^Date  of  sodium  was  no  less 
active  than  the  pure  acid. 

Therapeutics. — Benzoic  acid,  or  gum  benzoin,  was  formerly  very  freely 
exhibited  in  chronic  bronchial  catarrh  as  a  stimulant  expectorant;  at  present 
it  is  not  much  employed.  The  chief  use  of  it  is  in  urinary  affections.  Dr. 
Ure  first  suggested  and  commended  its  employment  in  uric  acid  gravel  and 
calculus,  because,  as  ho  thought,  it  diminishes  the  excretion  of  uric  acid :  as 
its  possession  of  this  power  has  been  strenuously  denied,  the  theory  of  its 
use  in  uric  acid  gravel  is  exceedingly  doubtful.  No  less  an  authority,  how- 
over,  than  Dr.  Golding  Bird'*'  assertji  that  clinical  experience  has  shown  its 
value  in  uric  acid  diathesis.  In  the  phoapluiiic  urine  of  vesical  catarrhy 
benzoic  acid  may  be  employed  with  much  advantage.  By  rendering  the  urine 
more  acid  it  increases  its  power  of  dissolving  the  phosphates,  and  at  the  same 
time  it  exerts  a  stimulant  action  upon  the  mucous  membrane  of  the  bladder. 
Dr.  Lamaire  affirms  that  benzoic  acid  (fifteen  grains  in  twenty-four  hours) 
given  along  with  cannabis  indica  acts  most  happily  in  acute  gonorrhoea  {Phil. 
Med.  Times,  iv.  638). 

Since  the  discovery  of  the  antizymotic  power  of  benzoic  acid,  it  has  been 
used  to  some  extent  in  Germany  as  a  remedy  in  diphtheria,  erjfsijtelax, 
and  allied  diseases  with  asserted  good  results.  Two  or  three  drachms  of  the 
benzoate  of  soda  are  given  during  the  twenty-four  hours.  Prof.  Senator,  of 
Berlin,  states  that,  given  in  sufficient  dose,  benzoic  acid  is  as  much  of  a  spe- 
cific in  a^ute  rheumatism  as  is  salicylic  acid.  He  gives  it  in  daily  doses  of 
from  two  to  three  drachms,  and  states  that  larger  amounts  may  be  employed 
with  impunity ;  the  benzoate  of  sodium  is  preferred  to  the  pure  acid  as  of 
easier  solubility  (AUegem.  Wien.  Med.  Zeitung,  1878,  xxiii.). 

Benzoic  acid  has  the  property  of  preventing  animal  fats  from  becoming 
mnirid,  and  is  therefore  much  used  as  an  addition  to  ointments.  Moreover, 
it  exerts  a  peculiar,  oflen  very  beneficial,  stimulant  action  upon  the  skin,  and 
is  very  useful  in  such  conditions  as  chapped  hands,  lips,']*  or  nipples,  and  even 
in  Jissure  of  the  anus. 

♦  Uriuan/  DepotitB,  Philadelphia,  1859,  p.  160.  Dr.  Bird  stfttes  that  he  has  found 
the  following  formula  of  great  srrvice  in  chronic  urio  acid  graTel:  5t  Sodii  carbunatif, 
o'\»»i  acidi  hen7.oioi,gr.  xl;  podii  phof«j)hati8,  5\\'ii  »<!««  fcrventis,  f 'iv;  polve  et  adde 
aquto  cinnamomi,  f^^viisa;  tincturie  hyoecyami,  f3»v.  S. — Two  tablespoon fuls  thrive 
times  a  day. 
f  VroC.  Stills  commends  a  uuxlvvrc  »A  ouc  yi\i.t1  o^  vVx^i  ^i^m^MTvd  tincture  of  benzoiD  and 
four  parts  of  glycerine. 
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There  would  seem  to  be  no  doubt  but  that  bonsukio  acid  may  be  substitutod 

for  carbolic  or  salicylic  acid  in  antiseptic  surgery.     Uudor  the  name  of  bal* 

tantum  traumaticnm  a  prepamtion  practicuily  the  same  us  the  coiiipound 

tincture  of  bubam  wa^  formerly  much  used  as  a  vuluerury*     Tiic  prucltce 

has  goue  oat  of  vogue;  but  the  discoveries  coiieeruing  aiiuaepsii*  and  tlie 

excellent  results  obtuiaed  by  Mr.  Bryant  (Lancet^  ii*,  1876,  747)  shuw  that 

it  was  well  founded.     Mr.  Bryaut  simply  covers  the  wound  in  compound 

fractures  and  other  severe  injuries  with  liot  thoroughly  saturated  with  the 

oompound  tiocture  of  beozoinf  aud  maintains  absolute  quiet  with  uun-reiuoval 

of  the  dressiag  for  some  days.     His  results  appear  to  challenge  tiioae  obtiiiued 

by  the  most  complimted  antiseptic  surgery  (see  also  Lanctf^  1877,  i*  671). 

ADMINISTRATION. — The  doise  of  benzoic  acid  is  from  ten  to  thirty  grains. 

Ouni  benzoin  is  never  used  Itself,  but  in  the  form  of  the  (mcture  ( D'ttttHra 

^enzoini — 1   to  5,  U.  S*), — dose,  f5as  to  f3ij  of  the  compound  tincture 

i^Tinctura  Benzoiai  Ctnnpost'ia^  U.S.),  used  in  chronic  bronchial  catarrh ^ — - 

'dose,  f  5i  to  f  3u*     Adep^  Benzouifttti^,  U.  S,,  contains  only  enough  of  the 

ruzoin  to  preserve  the  lard,  and  is  employed  as  the  basis  of  ointments, 
Balsamitm  Peruvianum,  or  Bahnm  o/Peru^  is  obtained  from  the  Myro- 
spermum  Peniiferum,  a  tree  of  Central  America,  by  making  incisiniia  in  «uch 
places  as  have  be.Mi  previously  beaten  with  clubs,  slightly  burning  them,  catch- 
ing the  juice  in  old  rags,  and  finally  hoi  ling  these  in  water  and  skimming  off  the 
balsam  as  it  rises  to  the  surface*  This  balsam  is  a  viscid,  honej-like,  fragrant, 
bn>wniah  fluid,  of  a  warm,  bitterish  ta.ste.  According  to  Frcmy,  it  cuntaiurt 
not  benzoic,  but  cinnamic  acid.     It  has  been  uncd  in  chronic  ctitanlts  of  the 

tc«pirat<:>ry  and  the  genitourinary  system,  in  doses  of  half  a  fluidrachm. 
Bai^amum  TaLUTAMt'W,  or  Baimm  uf  Toin^  is  obtained  from  a  tree 
tery  closely  allied  to  that  which  yields  the  balsam  of  Peru,  if  indeed  it  be 
not  identical  with  it.     The  inclsitMiH,  however,  ai'e  not  burut^  and  the  juice 
is  simply  caught  in  veesels.     BaLsani  of  Tolu  \&  at  first  a  tliick,  viscid  fluid, 
Kut  by  time  it  is  converted  into  a  hard,  translucent^  restnoiis  solid*    Its  odoi 
^p  highly  fragrant,  and  its  taste  vanilla-like.     It  contains  cinnamic  acid  and 
HvoUtlle  oil,  and  its  mixliual  prupertlcs  are  the  Si^inie  as  those  of  the  balsam 
Bf  Peru.     On  aceounl,  however^  oi'  its  grateful  ta,ste,  It  is  preferred  to  the 
^tter,  and  is  very  much  used  to  flavor  medicines,  especially  cough-mixtures. 
In  large  doses  (gr.  xs.  to  xxx  every  three  hours)  it  may  be  of  some  value 
in  chronic  catarrh,  but  as  generally  used  its  preparations  are  simply  agree- 
able vehicles^    The  dose  of  the  tincture  {Tinctarn  Trtfutana  —  I  to  lU,  U.S.J 
M0  one-half  to  one  fluidrachm;  of  the  much   mure  frequently  used  <tyn//? 
(^S^rtipiu  TtdtdanuM^  U.S.),  half  a  fluidount'e, 

■     Allium,  U.  S.,  or  Eifglish  GatUc^  the  clove  of  the  Allium  sativum,  con- 

Biins  a  volatile  oil,  which  is  a  stimulant  in  small  doses  to  digestion,  and  is 

also  a  stimulating  expectorant  often  of  very  great  service  In  certain  stages 

itrhifix.     It  is  in  Ungering,  deep-seated  '*  colds"  that  I  have  derived 
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especial  benefit  from  its  use.  It  is  also  very  valuable  in  the  aaUe  hronekUU 
of  infants,  when  the  powers  of  the  system  begin  to  give  out  The  oil  of 
garlic  is  further  believed  to  have  the  ability  to  stimulate  the  expulsive  iunc- 
tion  of  the  small  bronchial  tubes,  and  is  certainly  a  powerful  rubefadcnt  and 
a  decided  nervous  stimulant.  For  these  reasons,  garlic  poultices  are  a  fiivor- 
ite  application  in  the  acute  suffocative  catarrh  of  infants,  and  are  not  rardj 
applied  to  the  spine,  legs,  and  feet  in  general  infantile  convulsions.  They  are 
made  by  simply  reducing  the  garlic  to  a  pulp  by  pounding.  When  a  con- 
tinuous application  is  desirable  to  the  delicate  skin  of  an  infant,  as  in  catarrh, 
it  is  generally  necessary  to  reduce  their  strength  with  flaxseed  meal. 

SciLLA,  or  Sqiifll,  is  one  of  the  most  used  and  most  efficient  of  the  stim- 
ulating expectorantJ3,  coming  especially  into  play  in  the  advanced  stages  of 
ordinary  bronchitis.  The  syrifp  (^Sj/rupiis  Scillxj  U.  S.)  is  the  favorite  ex- 
pectorant preparation.  As  it  contains  acetic  acid,  it  is  incompatible  with  the 
carbonate  of  ammonium.  The  Compound  S^rup  of  Squill  (^Syrupus  Scillm 
Compositusy  U.  S. :  squill,  seneka,  aa  one  hundred  and  twenty  parts ;  tartar 
emetic,  three  parts  to  two  thousand  parts)  contains  one  grain  of  tartar  emetic 
to  the  ounce,  and  is  therefore  sedative  to  the  circulation,  although  stimulant 
to  the  bronchial  mucous  membrane.  It  is,  of  course,  in  large  doses  a  power- 
ful emetic ;  and,  under  the  name  of  Coxes  Hive  Stfrup^  it  b  very  frequently 
used  in  the  domestic  treatment  of  croup.  The  dose  of  the  simple  syrup  is 
one-half  to  one  fluidrachm ;  of  the  compound,  twenty  to  forty  drops ;  as  an 
emetic  to  children,  ten  drops  to  a  fluidrachm,  according  to  age,  repeated 
every  twenty  minutes  until  it  operates. 

Pix  Ltquida. —  Tar  is  a  black  semi-liquid  substance,  of  peculiar  odor 
and  taste,  obtained  by  the  destructive  distillation  of  various  species  of  pine 
The  tar  used  in  this  country  is  almost  exclusively  the  product  of  the  Pinus 
palustris  of  North  Carolina  and  other  of  the  Southern  States.  In  comp<^si- 
tion  it  is  very  complex,  containing  pyroligneous  acid,  creasote,  empyreuniatic 
oil,  and  a  number  of  more  or  less  peculiar  principles.  When  distilled,  it 
yields  an  oily  liquid,  known  as  oil  of  tar,  and  a  solid,  black  residue,  pitch. 
It  is  freely  soluble  in  alcohol,  ether,  and  the  fixed  and  volatile  oils,  and  :dso 
to  a  slight  extent  in  water. 

Physiological  Action. — As  tar  contains  a  notable  proportion  of 
creasote,  if  taken  in  sufficient  quantity  it  is  capable  of  exerting  the  peculiar 
influence  of  that  agent  upon  the  system.  But  creasote  is  not  the  only* 
active  principle  in  it :  hence  tar  differs  from  that  drug  in  acting  more  than 
it  does  upon  the  mucous  membranes.  That  tar  is  capable  of  acting  as  a 
poison  is  shown  by  the  case  reported  by  Taylor  (Principles  and  ]\actice  of 
Mvdlcal  Jurisprudence,  2d  ed.,  vol.  i.  p.  334),  in  which  death  resulted  in  a 
man  from  taking  by  mistake  the  oil  of  tar.    To  cause  death,  tar  itself  would 
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have  to  be  iDgcstcd  in  enormous  quantity,  since  a  sailor  (according  to  StilltO 
b  said  to  have  recovered  after  taking  between  a  pint  and  a  quart  of  it. 

Applied  to  any  part,  tar  acts  as  a  very  decided  stimulant. 

Therapeutics. — Tar  is  used  internally  almost  solely  as  a  stimulant  ex 
pcctorant  in  the  advanced  stages  of  obstinate  acute  bronchitis^  or  in  chronic 
hroiichitis.  Its  chief  use  in  medicine  is  in  chronic  diseases  of  the  skin,  as 
a  stimulant  application  in  the  form  of  the  officinal  ointment  (  Unguent nm 
Picis  Lii^uida,  U.  S., — equal  parts).  In  many  cases  this  is  too  severe,  and 
the  strength  must  be  reduced.  Prof.  Hebra  states,  in  his  work  on  diseases 
of  the  skin,  that  if  it  be  applied  too  freely  enough  of  the  tar  may  bo 
absorbed  to  darken  the  color  of  the  faeces  and  the  urine,  and  even  to  cause 
gastric  irritation  and  black  vomit.  Tar  Water  may  be  used  internally,  in 
doses  of  half  a  fluidounce  to  one  fluidounce ;  a  better  preparation  is  the 
iSyntp  of  Tar  (^S^rupus  Picis  Liquidse — 6  to  100,  U.  S.),— dose,  half  a  fluid, 
ounce. 


CLASS  YI-E:MMENAGOGUEa 


Emsienaoooues  are  medicines  which  are  employed  to  promote  the  men- 
Bti-ual  flux.  As  the  stoppage,  scantiness,  or  non-appearance  of  this  secreticm 
arises  from  very  different  causes,  and  as  these  causes  are  of  diverse  or  evea 
opposite  natures,  and  may  often  be  removed  by  drugs,  it  is  obvious  that  very 
many  remedies  of  very  different  character  are  indirect  emmenagogucs.  Thus, 
amenorrhoca  may  depend  upon  plethora,  or  it  may  be  the  result  of  anaemia ; 
and  whilst  in  the  one  case  depletory  medicines  are  indicated,  in  the  other 
case  tonics  are  no  less  essential.  Besides  these  indirect  emmenagogucs,  there 
are  other  substances  which  appear  to  act  directly  as  stimulants  to  the  uterine 
mucous  membrane ;  and  indeed  it  is  probable  that  many  of  the  indirect  em- 
menagogucs possess  more  or  less  of  this  power.  The  emmenagogucs  may 
be  conveniently  arranged  in  three  groups:  the  tonic  emmenagogucs,  the 
Durgative  emmenagogucs,  and  the  stimulant  emmenagogucs. 

TONIC   EMMENAGOGUES. 

Iron  is  the  most  prominent  member  of  this  section  of  the  emmenagogucs. 
•By  far  the  larger  number  of  cases  of  amenorrhotu  are  associated  with,  if  not 
dependent  upon,  anaemia,  and  arc  benefited  by  the  use  of  iron.  It  should  be 
given  in  full  tonic  doses  until  the  ansDmia  is  relieved  or  the  powerlessness  of 
the  remedy  to  effect  such  change  is  demonstrated.  It  is  very  rarely  proper 
to  rely  solely  upon  the  iron,  which  in  the  great  majority  of  instances  should 
be  combined  with  more  decidedly  active  emmenagogucs. 

Myrrh  has  some  reputation  as  a  tonic  emmenagogue,  but,  as  it  is  always 
employed  in  combination  with  other  more  active  medicines  of  its  class,  the 
rdle  it  plays  is  somewhat  uncertain.  It  should  be  employed  in  atonic  uterine 
conditions,  and  is  said  to  be  especially  valuable  when  chronic  pulmonary 
complications  exist.  The  preparations  of  it  most  used  in  amenorrhoea  are 
the  compound  pills  of  iron,  the  compound  mixture  of  iron,  and  the  pills  of 
aloes  and  myrrh. 
552 
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PURGATIVE   EMMENAGOGUES. 

Aloes  is  believed  by  some  to  act  a^  an  cmmenagoguo  solely  by  virtue  of 

i  stimulant  action  upon  the  rectuui,  but  it  very  probably  tlire^tly  afTeete  tbe 

iltenDe  mucous  membrane.     Be  tbb  as  it  may,  it  is  a  8timuliiiit  emmeQH* 

gogne^  eiipecially  useful  wben  atonic  amenorrhaea  exists  witb  const ipation, 

Ordinarily  it  hIiouIiI  be  given   in  repciited  doses  (three  times  a  day)  of 

«uch  size  as  will  produce  daily  one  or  two  sofV,  semi-lirjuid  stouk.     At  the 

menstrual  period  advaiitage  may  be  sometimes  derived  from  tlie  aduiiuiatra- 

■■ioQ  of  a  full  purpitlve  doso.     It  is  almost  always  given  in  combitiatjonj 

^Hqieetdly  witb  iron,  whose  tendency  to  eonstipation  it  obviates.    In  plethoric 

^^■menorr/tcra,  when  torpidity  of  the  bowels  is  present^  satines,  and  not  aloetir' 

^^urgativcs,  should  be  employed. 

Black  Hellebore  basi  been  used  by  some  as  a  purgative  emujenagoj^e, 
bnt  is  now  very  rarely  ii"  ever  employed.  From  twenty  drops  to  u  tluidrachiii 
of  the  tincture  may  be  given  three  Limes  &  day. 
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it! I  the  exception  of  guaiac,  of  parsley,  and  of  one  drug  of  animal  origin, 
the  medicines  of  this  class  depend  upon  a  volatile  oil  for  their  virtue,  and 
mie  very  closely  allied  in  their  physiological  and  therapeutic  action. 


P«h 


8ABINA-SAVINR    ¥.8* 

The  dried  tops  of  Juniperus  Sabina,  a  juniper,  native  of  the  south  of 
Europe  and  tbe  Levant,  but  very  similar  to  our  native  specie-s,  the  Junipenia 
Virginiana,  or  red  cedar.  The  active  principle  is  a  pale  or  dark  yellow,  when 
highly  rectifed  colorless,  volatile  oil,  which  has  a  strong  berebluthinate  odor 
and  burning  tai^te,  and  is  officinal  (  Okuni  &^>m«). 

The  oil  of  savinc  is  a  powerful  local  fitiraulant,  causing  burning  and  red- 
ness when  apjdied  to  the  skin,  and  is  capable  of  producing  fatal  gaatro- 
intcstioal  infiummation.  Taken  internally  in  minute  doses,  its  effects  are 
confined  to  a  sense  of  warmth,  with  perhaps  some  ill  feeling  in  the  Btotnaeh, 
and  slight  acceleration  of  the  pulse.  After  larger  amounts,  the  arterial  ex- 
,eitemcnt  is  more  pronounced,  and  ia  accompanied  by  an  iucreai^ed  frequency 

uriniuion,  and  sometimes,  also,  by  an  actually  increased  flow  of  urine. 
The  symptoms  induced  by  poisonous  doses  are :  eevero  abdominal  pain ; 
incessant  vomiting  and  bloody  purging;  diminution  or  even  suppression  of 

e  urine^  which  la  often  albuminous  and  bloody ;  disordered  respiration ; 
symptoms  of  disturbed  inijeryation,  such  as  unconsciousness,  stertoroua 
breathing,  convulsions  or  cotivulsive  tremblings;  the  scene  closing  by  death 
in  collapse.    In  pregnant  females,  abortion,  accompanied  by  violent  flooding, 
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almoet  always  occura  before  the  fatal  issue.     Afler  dmth,  signs  of  psttiv- 
intcstinal  iiiflainmation  afe  gciici-ally  present,  Imt  in  mxnn  mslaiicL'S  llie^csT. 
wanting,  and  in  one  aise  reportAjd  by  Dr.  Lcthcby  {Ltmtion  Ij*tncrt^  184.". 
pulmonary  apoplcjty  and  oongestion   of  the  brain  were  tlie  cluof  IcwioM, 
Taken  in  small,  repeated  doses,  savlne  m  a  poweriul  stimulant  to  the  uivrioc 
system,  and  may  V*c  used  ait  Bucb  in  atonic  ctmrnorrhcta,      It«   jiowers  in 
menorrhat^ia  dependent  upon  a  rcIaiCKi  state  of  the  uteri  no  tissues  arc  even 
more  pronounced.    Its  use  aa  an  abort i/acxent  is  accompanied  by  tbc  grnvtst 
dangers  to  life.     In  uterine  disease  of  a  sthenic  type  savinc  ia  strotiiily 
contra  inditjaled.     *rhe  dose  of  the  oil  (Oleum  Stibiitm^  U.  S/),  I  he  oolj 
preparation  which  should  be  used,  is  from  five  to  ti-u  dn»p^,  repeat «^d  evrry 
three  or  four  hours. 

EUTA-EUE. 

The  leaves  of  Ruta  prareolcns,  or  c(»mmon  garden  rue,  an  umicr^hrub  u(t 
the  south  of  Kun>pe.  Rue  has  a  strong  peculiar  odor,  a  warm*  bitter,  acrid 
taste,  and  Is  defKnidcnt  for  its  medicfil  properties  upon  a  peculiar  volatpe  oil, 
although  it  abo  ofiotains  a  crystalline  neutral  body,  Rutin, 

The  influence  of  rue  upon  the  system  ts  similar  to,  but  less  decided  than. 
that  of  feavinc.  Locally  it  is  an  irritant,  producing,  when  applied  U*  I  lie  «kin 
persistently  or  in  a  concentrated  fi>rm,  such  as  the  oil^  burning,  redni2«^  and 
veaicatlon.  According  to  M.  litjUe^  taken  iutenially,  in  large  doees,  it  caiuci 
^fiolent  gastric  i>ains,  excessive  and  sometimes  bloody  votniting,  profuMt  sali- 
tation  and  swelling  of  the  tongue,  great  prostradoo,  confusion  of  mind^  and 
convulsive  twitthings,  with,  in  pregnant  women,  abortion.  Rue  has  been^  and 
probably  still  is,  employed  in  Europe  for  the  production  of  criminal  abortion, 
and,  although  its  use  for  this  purpose  ceruiinly  endangers  life,  I  have  met 
with  no  record  of  a  fatal  case.  Indeed,  the  only  death  from  rue  that  I  am 
cognizant  of  occurred  in  a  man  weakened  by  dysentery  (case.  Dr.  G.  F. 
Cooper.  Med.  Sxiiminer,  N*  S.,  ix.  720).  Like  aavine,  it  is  employed  both 
in  avimorrhnea  and  in  meiiorrhitjia  when  dependent  upon  uterine  atony  ;  aod 
especial  advantage  has  been  claimed  for  tlie  combination  of  it  with  savins. 
Owing  to  the  aromatio  properties  of  its  oil,  it  baa  been  used  some  what  as 
^  canninative.     The  oil,  the  only  proper  preparation,  may  be  iiaod  in  dofiefl 

from  three  to  six  drops  every  three  or  four  hours. 


PETEOSELINUM-PAESLET. 

The  root  of  tlie  Petroselinum  sittivum,  or  commoo  parsley.  It  oonlUBi 
a  peculiar,  non-nitrogenous,  liquid,  neutral  principle,  ApioU  which  repemblc* 
BomewTnit  the  fixed  oik,  but  is  not  saponifiable;  a  gluooside,  apUn,  ami  a 
TolatiW  oil. 

Piiysioi^oiCAL  Action. — The  volatile  oil  of  parsley  has  probably  the 
same  physiological  and  therapeutic  value  as  the  more  ordinary  es&eu tt:U  olla, 
and  according  to  Mitscherlich  very  large  quantities  of  it  (half  im  ounce)  will 
produce  death  in  the  rabbit,  largely,  no  doubt^  owing  to  ita  local  tnitai^t 
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ition,  Tlic  chief  iDterest  of  parsley  to  the  phjsicinn  centres  in  iipit*!*  Ao- 
c5ording  to  the  discoverers  <if  this  priuciplej  M3L  Joret  and  Ilninnllc  {Jour^ 
nal  de  Phaminck^  3e  ^mt^  xxviii.  219),  one  gi'amtne  of  ii  will  produt^Q 
in  man  u  cerebml  es citation  very  aimnar  to  that  In d need  hy  coflee,  wilhoitt 
other  sytuptouis.  In  dosea  of  fiuin  two  to  four  graunnes  it  caui^'S  a  specioa 
of  iQtoiicatioD,  with  vertigo,  ringing  in  the  ears,  aii^  severe  frontal  licadacho, 
— ft  group  of  symptoms  very  similar  to  those  &een  in  cinchonizatioii. 

TllER.U*EUTlCfi. — Aplol  was  introduced  by  its  diseovcrera  as  a  remedy  in 
intermittent  fever,  over  wbieh,  they  ajswerkd,  it  exercised  a  control  secondary 
only  to  that  of  quinia.  A  eommijsaitiu  of  the  Paris  Society  of  Pliarmacy 
reported  that  it  would  cure  about  half  the  eases  of  tjuotidian  and  tertian, 
but  wa^  pnwerlejss  against  the  quartan  ;  also^  that  a  return  of  tlie  piuoxydm 
was  more  common  ai\er  apiol  than  after  (juinia*  Clinical  experience  subse- 
quent to  these  experiments  haj*,  I  think,  demonstrated  that  the  drug  has  some 
power  over  maltiriat  disease^  but  is  ver}'  inferior  to  quinia.  In  one  or  two 
Oiaes  in  which  the  latter  could  mot  be  employed  on  account  of  the  idio- 
eyncrasies  of  the  patient,  I  have  u&chI  apiol  very  successfully.  Joret  and 
Homolle  also  employed  the  drug  in  infcrmUtcnt  neuralgia^  and  in  amenf^r- 
rluxa  as  well  as  in  dysmvttonhtitn.  Joret  (Buikfm  Thlrap,^  Feb.  IBfiO)  haa 
recommended  apiol  very  highly  in  the  last  two  affections,  and  his  results 
have  been  confirmed  by  Marotte  {IhkL^  t.  Ivi.,  1863)  and  other  writers. 
When  there  was  very  decided  plethora,  the  apiol  was  thought  by  Miirutte 
not  to  be  go  efficacious  as  at  other  times.  In  any  case  of  amenurrlnjca  de- 
pendent upon  or  associated  with  anaemia  or  otlier  systemic  vice,  the  eontinu* 
oua  administration  of  iron,  tonics,  or  other  suitable  medicines  must  not  be 
Defected,  The  apiol  is  given  not  between  the  menstrual  periods,  but  just 
before  the  ktt43r.  Joret  and  Homolle  believe  that  small  dosca  (three  grains 
twice  a  day)  of  it  should  be  exhibited  for  the  week  preceding  the  expected 
return  of  menstruation.  If  any  symptoms  of  the  menstrual  niolimen  appear, 
fifteen  grains  of  it  may  be  administered  in  the  course  of  a  few  hours;  or  they 
may  be  given  daily  for  two  or  three  days  at  the  expected  time.  In  intermit- 
tent fever,  the  same  quantity  may  be  exhibited  four  or  five  hours  before  the 
expected  paroxysm.  On  account  of  its  exceedingly  disagreeable  taste,  apiol 
is  always  administered  in  capsules,  one  of  which ^  as  imported  f*om  France, 
usuaJly  contains  the  fourth  of  a  gramme  (gr.  3.9). 

Canthakides  is  a  very  decided  uterine  stimulant,  and  ia  much  used  as 
an  ingredient  of  eramenngogue  mixtures.  From  three  to  five  drops  *^t  the 
tincture  may  be  given  three  times  a  day  ;  if  no  unpleasant  symptoms  arise, 
the  dose  may  be  cantiou.sly  increased  to  eight  drops,  the  production  of 
strangury  being  of  couj*se  sedulously  avoided. 

QuAIAC,  as  an  emmenagogue,  is  mueli  less  stimulating  than  cantbarides, 
and  is  believed  by  some  to  be  especially  useful  in  rheumatic  dtfsmenorrhixa. 
In  this  affection,  full  doses  of  the  ammoniated  tincture  should  be  given.    Tlie 
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following  formula,  adapted  from  one  of  Prof.  Dewecs,  and  known  as  Drwen^ 
Emmenagogue  Mixture^  I  rely  upon  almost  exdusivelj  in  the  treatment  of 
simple  atonic  amenoi-rhcea.  The  proportion  of  the  various  ingredicnt8  should 
be  varied  to  suit  the  exigencies  of  individual  cases.  Thus,  the  amount  of 
iron  should  be  altered  according  to  the  extent  of  the  anaemia ;  of  the  aloes, 
according  to  the  state  of  the  bowels ;  of  the  cantharideA.  according  to  the 
susceptibility  of  the  urinary  organs : 

B  Tinctune  ferri  chlondi,  f  oiii ;  tincturad  cantharidis,  f5i ;  tinctura)  aloda, 
fSss;  tinctune  guaiaci  ammouiatae,  fjiss*,  syrupi,  q.  s.  ad  f3vi.  S. — ^Tabl(v- 
spoonful  three  times  a  day. 

Tanacetum,  U.  S. — The  common  tansy  of  the  gardens  in  the  form  of 
decoction,  or  of  its  volatile  oil,  is  sometimes  used  as  a  stimulant  emmena- 
gogue or  for  the  purpose  of  producing  abortion,  but  is  a  very  unsafe  remedy. 
When  taken  in  sufficient  amount  it  causes  abdominal  pain,  vomiting,  loss  of 
consciousness,  and  violent  epileptiform  convulsions.*  The  minimum  fatal 
dose  of  the  oil  of  tansy  which  will  cause  death  is  not  known,  but  in  two 
cases  (^Cincinnati  Lancet  and  Clinic^  1881)  a  teaspoonful  of  the  oil  pro- 
duced violent  epileptiform  convulsions,  and  the  same  amount  is  said  to  have 
caused  death  (  U.  S.  Difp.),  Recovery  has  occurred  afler  one  and  a  half 
fluidrachms  (^Lond.  Med,  Rec,  1882,  p.  48).  The  action  of  the  oil  upon 
the  lower  animals  has  been  studied  by  Prof.  Guillcry  (Bull,  Acad.  Rojf. 
Med.  Bmxelies,  1878,  xii.).  In  frogs  the  most  important  effects  which  he 
found  it  to  produce  were  paralysis  of  the  peripheral  endings  of  the  motor 
nerves,  with  early  appearance  of  post-mortem  rigidity ;  paralysis  of  the  vaso- 
motor centre  of  the  medulla,  and  of  the  inhibitory  cardiac  apparatus,  with 
at  last  paralysis  of  the  heart  itself.  In  warm-blooded  animals  the  oil  pro- 
duced symptoms  precisely  similar  to  those  it  causes  in  man.  After  section 
of  the  spinal  cord  the  convulsions  did  not  occur  in  the  hind  legs,  and  are 
therefore  of  cerebral  origin.  The  arterial  pressure  was  not  affected  until 
death  was  at  hand,  so  that  it  is  evident  the  drug  has  little  action  upon  the 
heart. 


*  For  references  to  fatal  cases,  most  of  which  hare  occurred  in  the  Uuited  Sute«,  «e« 
U.  S.  DinptHfiatory^  also  Prof.  Guillery  {loc.  cit.).  Prof.  Guillery  believes  that  the  syoip- 
tomi<  eau(«ed  by  the  oil  and  by  tansy  tea  are  different.  In  a  ease  of  poifuning  by  the 
leaves,  however,  rc|>orted  in  the  Naahville  Med.  and  Sunj.  Joum.,  1879,  xxiii.,  the  symp- 
toms were  those  alleged  to  be  oharaotoristio  of  oil-poison iog,  and  the  oil  probably  it  the 
only  active  principle  of  the  drug. 


GLASS  Yn.-OXYTOOICS. 


Oxytocics  are  those  remedies  which  are  employed  during  or  directly  after 
parturition,  to  increase  the  uterine  action.  It  has  been  asserted  that  the 
sulphate  of  qumia  is  a  member  of  this  class ;  but,  as  thb  subject  has  been 
already  fully  discussed,  no  more  will  be  hero  said  about  it.  The  power  of 
stimulating  the  uterine  pains  has  been  claimed  for  various  drugs,  but  at 
present  there  is  only  one  substance  really  used  for  this  purpose ;  and  instead 
of  discussing  under  the  general  heading  the  indications  for  and  the  dangers 
attending  the  employment  of  oxytocics,  I  shall  do  it  in  the  article  upon 
Ergot 

EEGOTA-EEQOT.  U.S. 

Ergot  is  a  blackish  body,  one  to  two  inches  in  length,  irregularly  cylin- 
drical, grooved  along  one  side,  and  very  generally  curved.  When  examined 
under  the  microscope,  it  is  seen  to  be  composed  of  very  thick-walled  cells, 
which  contain  oil-drops  but  no  starch.  A'^arious  opinions  have  been  ad- 
vanced in  regard  to  the  nature  of  this  body;  but  as  by  the  researches  of 
Tulasne  (Annales  Scien.  Natnr,^  Botan.,  3e  sdrie,  t  xx.,  1853)  it  has  been 
determined  exactly  what  it  is,  I  shall  not  occupy  space  with  a  discussion  of 
the  older  views.  Among  the  lowest  of  vegetable  organisms,  and  distinguished 
from  all  other  plants  by  the  absence  of  chlorophyl,  are  the  fungi.  There  are 
in  most  cases  two  distinct  states  or  stages  in  the  life  of  a  fungus :  in  the  first 
of  these,  the  vegetative  period,  it  exists  as  a  mi/ceUum^  a  usually  filamentous 
mass  or  flocculus,  whose  sole  function  is  to  grow  and  increase ;  in  the  second 
stage  the  thiUus^  or  ordinary  fungus  or  mushroom,  is  formed,  and  to  it  is 
assigned  the  function  of  developing  reproductive  bodies,  ailer  whose  forma- 
tion it  perishes.  Between  these  stages  there  is  in  some  fringi  an  intermediate 
one,  in  which  the  plant  exists  as  a  $clerottum.  The  genus  Claviccps  com- 
prises a  number  of  parasitic  fungi,  which  develop  in  the  pistils  of  the  various 
sjKJcies  of  Gramineso.  The  officinal  ergot  is  the  sclerotium  of  the  Claviceps 
(C.  purpurea,  Tulasne)  which  infests  the  grain  of  the  Seeale  cereale,  or  rye. 
The  first  appearance  of  the  fungus  is  during  the  earliest  life  of  the  pistil,  at 
the  base  of  which  there  arises  a  minute  flocculent  mass  of  mycelial  filaments. 
These  filaments,  continually  growing  and  invading  all  parts  of  the  tissue  of 
the  pistil,  at  last  form  of  it  an  irregular  whitish  body,  at  the  base  of  which 
after  a  time  appears  a  dark-colored  body,  the  sclerotium,  which  continues  to 
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grow,  liftiii!^  up  the  difteased  and  withering  mass  formed  out  of  tlie  (mginil 
pistil,  jiud  finally  developlnj;  into  a  perfect  ergot.  If  a  frefih^  liviris:  ergot  be 
pluced  la  a  da^iup,  warm  place,  at\er  a  time  little  cracks  will  appear  in  iti 
surfiice,  and  through  these  cracks  little  round  bodies  will  project,  and  finally 
be  raised  up  on  stalks  and  constitute  perfect  thalli^ — minute  fungi,  which 
finally  produce  spores. 

Ergot  h  aa  exceedingly  complex  substaooi,  contaiaing  nearly  ihlrty-tve 
per  cent.  (Legrip)  of  an  inert  lixed  oil,  and,  in  minute  aojounti  a  peciili4ir 
amniQuiacal  base,  wbicli  was  stated  by  Wiiicklcr  to  be  prop^famin^  but  ap- 
pears really  to  be  trimethj/lamiu.  VV  liat  iti  activity  depends  ujxhi  In  unsettled, 
every  chutuiHt  wbo  has  studied  it  arriving  at  a  diverge  result*  Three  alka- 
loids have  been  dc^ribcd  from  it ;  two  non-crystdlizable,  Ecl/oima  and  Er^ 
grjtina,  by  Winckler  {Anicr.  Jounu  Phirm^  May,  ISli-l),  and  ooe  crystal- 
lixdblc,  Erg^Auilne^  by  Tauret  i^BalL  Th^rap.^  xciii,,  p.  -31);  three  acidS| 
Ergottc,  FUmplvoric  (Levi,  Lo  Sperimenftiley  Aug.  1875),  and  Sclfrotinia 
(Drageiidurff  and  Podwissotzky,  AtcL  Exper,  Path,  und  Pharmak,,  Bd. 
VI,,  192)  ;  also  various  other  substances  of  even  still  more  doubtful  nature.' 
As  pretty  much  ail  are  agreed  that  the  watery  extract  contains  all  the  njcttve 
iDgredieuta,  it  may  be  used  as  the  Dearest  approach  to  the  active  priucifde 
at  our  command. 

Physiolohical  Action, — In  ordinary  therapeutic  doses,  ergot  cauBes  no 
immediate  peroeptible  symptoms ;  hut  when  a  isufficient  amount  is  exhibited, 
it  acts  as  a  poison  both  upon  man  and  animals.  Before  consideiin^  its 
action  when  given  in  small  quantity,  I  shall  discuss  the  toxic  effects  of  the 
dru^. 

According  to  Diez  (quoted  by  Stills),  the  principal  effects  of  poiaonoui 
doees  of  ergot  are  in  the  lower  animals  profuse  salivation,  vomiting,  dOata* 
tion  of  the  pupik,  hurried  breathing,  fre<][uent  pulse,  cries,  trembling,  stag- 
gering, paraplegia,  sometimes  diarrhaja,  sometimes  constipation,  prostration, 
urgent  thirst,  convulsioii3,|  and  death.     Mr.  Saml.  A,  Wright,  in  a  aeries  of 

*  Besides  papers  quoted,  the  rca^ar  deiirooa  of  following  ap  the  Bubje«l  thonld  look  wX 
llnaddm  {Scftfttud'*  Jfihrbiicher,  Ud.  o\r,;  T.  C«  Hermann  {ffUehner't  ii^tftttritim /mr 
Pha*^,,  1871^  Duobdm  {Arch,  Exper.  Pathol,  h.  Pharmak,,  Bd.  iiUj  tlwi  titHin,  Kim* 
Wofk^M,,  tS76,  p.  309;  Balkovriki  (/7«r/.  Klin.  H^oeJk«»«eil.,  187«,  p.  32};  Zweir«l  {Ardu 
/.  Exp^,  Path,  a.  Pharm.^  Bd,  Iv.). 

f  Poreira  {Mnten'a  Medica,  3d  AmeHcun  edition,  vol.  Vu  p.  I3T)»  on  tb©  ftalherilir  of 
Pboebue^  ttat^  tbat  in  tbo  oxpcrimenta  of  Dice  convutfiioDi  were  not  prfM-ciL 

HcUrtitime  Antd, — Dr.  Max  Stuinpf  {Druinch,  Areh,  Kik»,  Mtd,,,  xxir,  <II7)  n«9Cft9  that 
in  various  heinorrh»g«s  he  hew  obtained  from  the  hypodcrinie  U9tf  i»f  tclerwliniir  waul  tii«##t 
happy  results,  but  Dr.  Rennorb  (C«M/ra/iF>./M''  (tf^ntenfo^itf  1S7U)  bn*  mM  ftkth  tjutbing  bttl 
failure.  Dr.W.  Nikitin  (  WUrtiturffef  Phifw,  Med^  Vei'hanrt^  xU\,)  bus  f ttidiis)  tb«*  phyf  iol^gtenl 
ftxrtion  of  tbe  add  upon  frogt,  eatii,  itnd  rabbit*.  I  huv^e  veen  tbe  rt^mri  onty  in  abattvew 
but  U  la  stnicil  thiit  the  fttt4i)  do»e  for  rabbitA  wna  fifteen  gFnlui;  thtit  diieotl?  jUter  ibc 
injection  tbe  bodily  temp«rnlure  full  fnitn  I**  to  S**,  und  thjit  ibcro  wiui  a  pro};reMite  low- 
ering of  mu?aulifcr  power  and  jirterltil  pri9*^urc,  nrid,  finnllj,  detith  frmti  f«tt!iin?  of  rotpim* 
tion.    The  pdralysis  wm  found  to  b«  tpinni,  iind  when  prmgDUDoy  ejitl»t«d  outUnM4ivtia  «1 
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experiineutfl  (Edinburgh  Mt^d,  and  Sur^.  Joum.^  Oct  1839,  vol,  lii.)^  noted, 
when  the  uicdieinc  Wits  given  Ly  the  muuth,  sjmptums  similar  to  those  just 
§poken  of:  the  panilysis  was  much  more  markeci  than  the  spusnis.  Late  in 
the  poi:*ouing»  the  hean*3  action  became  irregular  and  intcrniUtent,  and  the 
pulsations,  which  hatl  been  rapid,  grew  slow  and  feeble.  In  some  eases  the 
Hptcial  senses  seemed  to  be  destmyed,  and  coldness  of  the  surface  was  a  very 
prominent  gytnptom.  Mr,  Wright  also  injected  a  strong  infiision  of  the  drug 
directly  into  the  torrent  of  the  circulation*  Death  was  iti  sonie  cases  pro- 
daced  in  nine  minutes,  the  symptum-s  being  immediate  dilatation  of  the  pupils, 
ireat  inci-ease  in  the  rate  of  the  cardiac  piili^ations,  paralysis,  and  convulsions. 
When  the  fatal  result  was  not  brought  about  in  so  short  a  space,  great  anaas- 
theslu  of  the  surface  wiis  notetl  a  considerable  time  before  death  ;  coldne8§ 
of  the  surface  and  paralysis  of  the  special  senses  were  also  present  in  some 
cases.  Ill  Dr.  Kersch's  experiments  (Beizjs  Memorahitkn^  vol,  xviii,*)  the 
coDoentmted  infusion  was  injected  into  the  jugular  vein  ;  the  coldness  of  th^ 
sarface  was  especially  noted,  and  also  great  muscular  rigidity.  Upon  rabbits, 
according  to  the  researches  of  Wright,  ergot  acts  very  iecbly.  In  birds, 
as  represented  by  chickens,  turkeys,  and  pigeons,  it  causes  symptoms  analo- 
gous to  those  produced  in  manun;ds,  as  i^  testified  to  by  Tesaier  and  by  Gross, 
both  quoted  by  Stills*,  and  by  Bouje^n  {TnuU  de  V Ergot  de  S^t^/e,  Paris, 
1845),  Knormous  doses  of  ergot  are  required  to  produce  toxic  symptoms 
in  animals,  since  in  one  of  Wright's  experiments  an  amount  equivalent  to 
two  drachms  for  every  pound  weight  of  the  dog  failed  to  kill. 

Upon  man  the  toxic  influence  of  ergot  is  also  very  slight,  and,  although  I 
have  given  the  fluid  extract  in  ounce  doses,  I  have  never  seen  it  cause  any 
distinct  symptoms,!  Fatal  abortion  has  several  times  been  produced  by  ergot  j 
but  I  know  of  but  two  instances  of  detided  poisoning  in  a  non  pregnant 
pif^<in.  In  the  first  case  ( If.  S.  DUpensnfori/)  gastric  irritation,  thirst,  diar- 
rhceo,  burning  pain  in  the  feet,  and  convulsions  are  said  to  have  preceded 
death.  In  the  second  case  (Dr.  G,  S.  Oldright,  Canada  MftL  Journ,,  1870, 
p.  41*4),  two  hours  after  taking  the  drug  (amount  not  stsUed)  there  were 
developed  tingling  in  the  fingers  and  feet,  cramps  in  the  legs,  arms,  and 
diest,  with  dizziness  and  weakness;  the  pupils  were  dilated,  the  pulse  was 
Ifery  small,  and  a  feeling  of  coldness  was  complained  of.     These  symptoiDii 


Ihegnirid  womb  wt^re  produced.  On  tba  other  bAtid,  »  serieB  of  expflrimoots  nt  tbe  Uh* 
omtory  of  tbe  UoivoniUy  of  Pennsylvania  made  by  Dr.  Cbiw,  M.  SeUxer  ifith  Imported 
ftclcrntlnic  licid^  ^huwcxi  thftt  thiit  ncul  nl  leitst  did  not  at  vA\  ropr«»ont  crgfi't.  nnd  at  prcseot 
U  dties  wtit  wem  prubnblo  ttuU  *elerotinie  oxiid  will  prove  of  practical  ralue. 

*  Unfortunately,  I  have  aoi  bad  i<ooeeB  to  Keraob't  pnpor,  and  know  it  only  by  nbstraoU 
in   The  \fftlical  Timtr  af  Canada,  toU  {»,  and  Sckmidt'M  Jahrbiick^rt  Dd,  olx.  p.  12IK 

f  For  ca*eft,  »ee  Keubert»  J**Hfn,/Ur  Pkatmatodifnamik^  Bd«  IL  p.  483,  I860,  also,  mma 
r*wo.  Richtcr,  Ca*f>ar'»  VierUtJahr»chrijX  Bd.  xjt,  p,  177  j  Tardiea,  Ann,  d*JIy<j.,  l!J&5,  foU 
i.;   T%tUda  Mtd,  and  Surg,  Joum,^  Ja\j,  1873. 
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were  relieved  by  the  administration  of  stimulants  and  the  use  of  external 
beat ;  after  a  time  tbey  recurred  with  greater  violence ;  finally,  under  the 
reinstitution  of  the  measures  previously  employed,  the  face  became  intensely 
congested  and  purplish  red,  pain  in  the  head  was  felt,  the  patient  seemed 
much  excited,*  and  convulsions  were  feared,  but  did  not  occur ;  there  was 
some  diarrhoea,  with  dark-gray  stools.  In  the  case  recorded  by  Neubert 
(Joe,  ciL),  the  great  coldness  of  the  surface  was  especially  noted ;  and  as  ^ 
this  symptom  was  very  prominent  in  the  case  recorded  in  the  Toledo  Mtdieal 
and  Surgical  Journal^  and  has  been  so  commonly  remarked  in  ergotised 
animals,  it  probably  is  characteristic  of  poisoning  by  the  drug.  Dr.  Davidson 
reports  a  case  with  fluid  blood,  jaundice,  and  universal  hemorrhages,  attrib- 
uted with  doubtful  correctness  to  poisoning  by  ergot  (^London  Lancet^  ii. 
1882,  p.  526). 

The  above  summary  of  the  general  symptoms  caused  by  poisonous  doses 
of  ergot  shows  that  the  phenomena  are  mainly  paralytic  in  their  nature ;  but, 
although  an  enormous  amount  has  been  written  about  the  drug,  we  have  very 
little  knowledge  as  to  the  immediate  causes  of  the  paralysis.  Since  both 
Wright  (loc,  cU.,  pp.  320,  321)  and  Kiihler  have  found  that  the  voluntary 
muscles  are  not  affected  by  ergot,  it  would  seem  that  the  nervous  system 
must  bear  the  brunt  of  the.  poison.  Eugene  Haudelin  is  said  to  have  shown 
that  the  peripheral  nerves  are  not  affected,'}'  and  the  experiments  of  Kohler 
have  confirmed  this  so  far  as  concerns  the .  motor  nerves  and  the  watery  ex- 
tract of  ergot.  He  found,  however,  that  those  portions  of  the  drug  not  soluble 
in  water  appeared  to  increase  the  excitability  of  the  peripheral  efferent  nerves, 
and  that  upon  the  peripheral  sensory  nerves  both  portions  of  the  ergot  acted 
as  a  feeble  depressant.  On  the  whole,  it  is  probable  that  the  chief  action  of 
the  drug  is  upon  the  nerve-centres. 

The  chief  interest  to  the  therapeutist  in  regard  to  the  physiological  action 
of  ergot  centres  upon  its  influence  on  the  circulation,  especially  on  the  blood 
vessels,  and  upon  its  action  on  the  impregnated  uterus.  I  shall  discuss  these 
points  seriatim.  Before  doing  so,  it  would  be,  perhaps,  best  to  speak  of  the 
chronic  poisoning  by  ergot ;  but,  as  any  deductions  from  the  symptoms  of 
ergotism  as  to  the  physiological  action  of  the  drug  would  be  at  best  only 
inferences,  I  shall  defer  the  consideration  of  the  subject  to  the  section  on 
toxicology. 

Action  on  the  circulation, — Although  the  heart  is  profoundly  affected  m 
acute  poisoning  by  ergot,  yet  death  is  probably  not  due  to  this  cause,  since 
Wright  (/oc.  c/V.,  p.  320)  found  that  after  death,  even  though  the  heart  was 
quiet,  it  connncnced  to  beat  so  soon  as  the  congestion  was  relieved  by  an 
incision,  and  continued  to  pulsate  for  fifteen  minutes. 

♦  The?e  syniploins  were  very  probably  caused  by  the  large  quantities  of  nlci»li<>1  taken. 
■f-  Inauij.  DttMrrt.,  Dorpat,  1871.     I  have  seen  only  an  abstraot,  containod  in  Sckmi^ft 
JahrbUcher,  B.i.  civ.  p.  142. 
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Ooe  of  the  earliest  earerul  cardiac  studies  of  ergot  ia  that  of  P.  Eborty 
(^abstracted ^  SchmiaYs  Jahrhucher^  Bd.  clviii,  p.  127).  He  fuuiid  ihut 
in  the  fmj?  ihe  iiijc^'tion  of  a  gramme  of  ergolin  caused  a  diastolic  arresit 
of  the  heart,  and  that  the  viscus  was  unable  to  respond  at  all  to  stimuli.  It 
is  ineoiic'civable  that  this  can  be  due  to  other  than  a  direct  action  of  the 
drug  upon  the  cardiac  muscle;  yet  Eberty  seeras  to  believe  it  is  cause*^ 
by  an  itifluerice  exerttnl  through  the  pneumogastncs,  and  it  ia  said  that  after 
divisiou  of  these  nerves  even  very  great  quantities  of  ergotin  are  piiwerleap 
to  produce  cardiac  arrest, 

\u  man,  full  doses  of  ei^ot  unquestionably  diminish  the  frequency  of  the 
puis**,  ^^nce  the  plienfunenon  hjis  been  iDdepCTidently  noted  by  Parohi,  Gib- 
bon, AriiuL  llaniy,  Btnitty  (all  f|ttoted  by  Vvnt  Stillo),  and  by  Proftf.  Biii% 
and  S^*o  (Bulletin  T/UrajK,  L  Wxnu,  p.  435);  but  the  uiuihLid  in  which 
this  reduction  b  brouii;ht  about  is  uncertain.  The  amount  of  the  reduction 
varies  from  ten  to  thirty-five  beats  per  minute ;  but  very  rarely  is  the  pulse 
redured  below  sixty  even  by  the  larjzest  dosos.  Acc<»r<lin^  to  Kbertj'a  ci- 
IKjrinients,  therapeutic  doses  of  the  druj;  produce  in  ni^unmals,  as  in  man, 
slowing  of  the  heart's  beat  It  was  found  that  in  froga  tbe  pulsutiuns  of 
the  heart  were  still  affected  after  destruction  of  the  medullii,  but  that  m 
mammals,  af\er  jiaralysis  of  the  peripheral  vagi  by  atropia,  ergot  wais  power- 
less to  alter  the  cardiac  rhytliiu.  These  experiments^  if  correct,  appear  to 
prove  that  er^t  acts  as  a  stimulant  to  tbe  peripheral  cardiac  nen^es,  aiid 
lliat  the  reductiou  of  the  number  of  beats  is  due  to  this,  and  is  independent 
of  the  nerve-centres.  Boreischa  has  noticiid  that  toxic  dosci  quioken  tho 
heart's  action,  arid  that  under  these  circumstances  galvanisation  of  the  par 
Ta-zQin  has  little  or  no  effect  upon  the  heart.  It  would  so  *m,  therefore,  as  if 
the  dm*:  first  stimulated  and  then  paralyzed  the  peripheral  pneumogastrica. 

As  early  as  1827,  M.  Courhant  advanced  tbe  opini(>a  that  ergot  produces  . 
a  spasm  of  tbe  blood-vessels ;  but,  although  his  the<iry  was  very  generally 
adopted,  only  within  a  very  few  years  has  any  earnest  atti'u»f»t  been  made  to 
prove  or  dis^iprove  its  oorrcctness.  In  1870,  Dr.  Ch.  L.  Holnica  {Archives 
de  Ph^Miiji,  t,  ill,  1870)  found  that  when  the  blood-vessela  of  the  firog*i 
web  were  watched  under  the  microscope  and  tlie  animal  poisoned  either  with 
the  ar(ue<:>us  extract  of  ergot  or  with  tbe  powdered  drug,  the  VL'Sjicls,  both 
venous  and  art-erial,  could  be  seen  to  undergo  a  very  great  contraction.  Dr. 
A*  Weniich  (  Virchoici  ArchiVj  1872,  Bd.  lvi»  p.  51(i)  observed  that  when 
rabbits  in  which  the  arteries  of  the  thigli,  laicky  pia  mater,  etc.,  were  ex- 
posed^ received  full  doses  of  ergot,  these  artt*rieB  could  be  seen  to  undergo 
a  very  remarkable  diminution  in  their  calibre.  These  observations  havo 
been  confirmed  by  other  obm^rvers,  among  whom  may  bo  mentioned  Vogt, 
Dr.  S.  Kersch  {loe,  cit.).  Max.  Sch idler  iB*-riitier  KUjk  HWic/t^r/r,  1874, 
p.  305),  and  Boldt  {Schmidts  Jahrbiichcr^  March,  1S72).  The  latter 
observer  also  affirms  that  there  ran  through  the  ergotixed  capillaries  wave- 
like,  peristaltic  spasms.     Patrick   Nicol  jiud   .1.   3Ioaaop  (/?nV.  and  For* 
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Medico- Chir,  Rev.y  vol.  1.,  1872)  have  noted  with  the  ophthalmoscope  the 
contraction  of  the  retinal  vessels  afler  the  exhibition  of  ergot  in  man. 

If  general  vaso-motor  spasm  be  produced  by  ergot,  unless  the  heartV 
action  be  greatly  weakened  by  the  drug  there  must  be  a  very  decided  rise  in 
the  arterial  pressure.  The  question  as  to  the  existence  of  this  rise  was  fint 
iuTCStigated  by  Dr.  Ch.  L.  Holmes  (loc,  cit.).  This  experimenter  injected 
the  aqueous  extract  directly  mto  the  jugular  vein  of  the  dog,  whilst  the 
manometer  or  the  kymographion  was  connected  with  one  of  the  main  arteries. 
The  phenomena  induced  were  immediate,  rapid,  and  very  decided  depression 
of  the  arterial  pressure,  with  violent  cries  and  efforts  on  the  part  of  the  dog, 
followed  by  a  period  of  quiet  and  a  rise  of  the  arterial  pressure  above  the 
normal  point.  Twenty-three  experiments  were  performed :  in  two  of  them 
the  first  depression  of  the  arterial  pressure  was  wanting ;  in  mx  of  them  the 
arterial  pressure  did  not  rise  above  normal.  As  the  experiments  are  not 
reported  in  detail,  it  is  not  possible  to  point  out  in  all  the  cases  the  causes 
of  these  exceptional  phenomena ;  but  Dr.  Holmes  mentions  sickness  of  the 
animal,  death  during  the  stage  of  depression,  or  some  other  obvious  reason 
for  the  departure  from  the  usual  results,  as  being  present  in  nearly  all  the 
cases,  80  that  the  exceptions  are,  I  think,  at  present  best  disregarded  in  the 
interpretation  of  the  phenomena.  As  Kohler  and  Eberty  (  Virchow's  Archiv, 
6d.  Ix.  p.  384)  and  myself  have  all  found  that  ergotin  (Bonjean's)  raises  the 
arterial  pressure  enormously  in  frogs  and  mammals,  the  fact  must  be  accepted 
as  proven. 

Dr.  Holmes  tried  the  effect  of  the  injection  of  the  ergot  after  section  of 

the  cardiac  nerves,  but  obtained  results  so  varying  and  contradictory  that  he 

t'ould  come  to  no  other  conclusion  than  that  the  alterations  of  the  arterial 

pressure  produced  by  ergot  are  not  dependent  upon  its  cardiac  action.     In 

.  the  absence  of  details  of  these  experiments,  we  can  but  accept  this  conclusion. 

The  unexpected  result  in  the  investigation  of  Dr.  Holmes  was  the  primary 
depression  of  the  arterial  pressure,  a  depression  which  at  first  sight  seems 
iiiconipatible  with  the  idea  that  ergot  contracts  the  vessels.  It  is,  of  courso, 
possible  that  the  fall  of  pressure  may  be  due  to  an  intense  action  of  the  drug 
upon  the  heart ;  but  Dr.  Holmes,  in  order  to  explain  it,  propounds  a  theory 
which  is  very  plausible,  but  which  he  certainly  does  not  prove  to  be  true. 
His  idea  is  that  the  first  fall  of  the  arterial  pressure  is  due  to  a  spasm  of 
the  pulmonic  capillaries,  hindering  the  blood  in  its  passage  to  the  left  heart, 
and  thereby  causing  venous  repletion  and  arterial  depletion.  It  is  to  be 
renionibered  that  he  injected  the  ergot  directly  into  the  jugular  vein,  so  that 
the  whole  force  of  the  remedy  fell  directly  upon  the  pulmonic  circulation. 
It  is  evident  that  this  matters  very  little  if  ergot  produces  vaso-motor  spasm 
only  throuijjh  an  influence  upon  the  nerve-centres,  but  that  it  does  make  a 
material  difference  if  the  contraction  of  the  vessels  be  the  result  of  a  local 
action.  Holmes  a.sserts  that  after  section  of  a  sympathetic  nerve  and  injec- 
tion of  the  ergot  the  vessels  supplied  by  the  divided  nerve  can  bo  seen  to 
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Qtract;  and  Wernich  confirma  this  obMrvadon.     If  ergot  does  thus  cause 
Taao-motor  apafim,  it  ia  plaia  that  in  Br  Holnioa's  experiments  tliLs  spusiu 
nmst  have  been  very  inteiiHe  id  the  lungs  btfore  the  sy-'^temic  cupillariefl 
were  affected.     Oar  investigator  proved  by  expcriinent  what  a  priori  stMiius 
teceasarily  true,  that  if  bloud  be  prevented  from  ptissiog  freely  to  the  lungs 
the  ftrleriid  pressure  falls  very  •rn?4itly.     In  thia  connection  it  ts  worthy  of 
notice  that  the  periwi  of  annrinl  depression  following  the  injection  of  the 
dm*:  into  the  jugular  vein  wils  very  brief     In  the  only  cxperiiojent  detailed 
in  full  by  Dr,  Holmes,  the  pressure  began  to  rise  in  three  minutes  after  the 
I        comptetioti  of  the  injeetion  ;   in  five  minutes  it  waa  nearly  normal,  and  in 
^■eleven  urinules  it  was  nhove  the  normal  points     If  the  asserted  fnatn  are  all 
^B^ue,  the  theory  of  Dr.  Holmes  i,*  plausible.     It  is,  however,  very  doubtful 
^^RrhelUer  the  er^otio  spa^itti  is  local  in  its  origin.     Evidence  derived  from 
^Hjud*rinjr  by  the  eye  as  to  whether  a  vej^el  does  or  does  not  eontraet  must  be 
^Vtakcn  cum  ptino  mlis^  and  the  obi«ervntion8  of  Holmes,  of  Wernich,  and  of 
J.  U.  Peton  (Be  V Action  Physwl  et  Thirap,  cfc  t Ergot ^  Paria,  1878)  are 
directly  eontradieted  by  the  upparently  eareful  and  elaborate  experiments  of 
Br  Paul  Vojzt  {BrrliHfT  Klhu   Wochemahr.^  1869,  No.  xii.),  in  which  the 
dilated  vc&sels  of  the  eur  of  a  rabbit  whose  eervical  ganglioTi  had  beeo  ex- 
tirpated could  not  be  made  to  contraet  by  ergot. 

EThe  results  obtained  by  P,  Kberty  (Inaitg.  Dmert.^  Halle,  1873)  are  in 
Bccord  with  those  oP  Vogt^  and  disagree  with  those  of  Dr  Holmes,  especially 
In  their  bearing  upon  the  question  whether  the  contraetion  of  the  arteriea 
is  eentric  or  peripheric  in  its  origin.  He  finds  that  the  arterial  pressure 
rises  directly  and  enormously  after  the  injeetion  of  ergotin.  This  rise, 
which  he  acknowledges  to  be  chiefly  due  to  the  contraction  of  the  vesst^ls, 
occurs  in  the  veins  as  well  as  in  the  arteries,  and  in  the  frog  as  well  as  in 
the  dog  and  the  rabbit.  According  to  his  experiments,  it  must  be,  at 
least  in  the  batrnchian,  eenlric,  since  in  the  frog  it  does  not  take  place 
iftcr  destruction  of  the  medulla.  He  alj?o  found  that  after  the  inhalation 
of  nitrite  of  amyl  the  ergot  eaust*d  rise  of  the  arterial  pressure.  It  is  a 
fair  inference  that  if  the  vaso*inotor  spasm  be  centric  in  the  frog  it  is  also 
in  the  mamniah 

In  an  espceijd  investigation  (Phtla,  Med.  Times,  vol  iv.)  of  the  subject, 
I  found  that  crgotin  injected  into  a  vein  doe^,  as  Holmes  states,  produce  in 
he  mnninjal  un  injinediate  fall  of  tlie  jirterial  j^resHire,  which  is  .*hortly  fol- 
lowed by  an  enormous  rise.     I  nlm  ftmnd  th«t  divi.sion  of  tin;  cord,  i>.,  vaso- 
motor iMiralysis,  does  in  dogs  prevent  the  rise  of  the  pressure,  and  hence  that 
the-  latter  is  centric,  due  to  a  vasii-motor  spa.^m.     As  the  viLso-uiotor  action 
I       of  the  ilrug  must   now  be  aeknowledgetl  ais  centric,  the  theoiy  of  Holmes 
^B  fulls.      If  this  be  true,  the  ordy  conceivable  cause  of  the  first  fall  of  pressure 
^"  muHt  l»e  a  diix'ct  action  on  the  cardiac  muscle,  upon  which  the  ergoiin  is  at 
once  [)recipituted  when  thrown  into  the  jugular  vein.     That  this  is  the  real 
cause  I  thiuk  b  demonstrated  by  the  facts  that  the  fall  does  not  occur  when 
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the  drug  is  introduced  gradually  into  the  circulation  by  hypodermic  mjeu- 
lion,  and  that  the  drug  is  a  poison  to  the  cardiac  muscle,  us  was  shown  in 
my  experiments  as  well  as  in  those  of  Eberty. 

Ilaudelin  is  stated  to  have  found  that  the  arterial  pressure  falls  after  the 
exhibition  of  the  poison.  Brown-S6quard  has  insisted  (Archives  de  Phjfti- 
ohgie^  1S70,  t.  iii.  p.  434)  that  in  crgotic  poisoning  there  are  two  periods: 
first,  vaso-motor  spasm  ;  second,  vaso-motor  paralysis,  and  Haudelin  noted 
a  fall  of  arterial  pressure  after  toxic  doses.  Dr.  Boreischa  {Arbeiten, 
Pharm,  Laborat.,  Muskau^  i.  55)  also,  in  a  number  of  experiments,  using 
Boujcan's  ergotin,  found  a  very  decided  fall  of  pressure  produced  by  the 
drug.  In  none  of  these  experiments  was  there  any  rise  of  pressure  at 
all ;  either  the  ergotin  used  was  not  equivalent  to  that  employed  by  Holmes 
and  myself,  or  else  the  result  obtained  was  dependent  upon  the  use  of  very 
large  doses.  In  a  series  of  experiments,  Boreischa  found  that  the  fall  of 
pressure  after  section  of  the  spinal  cord  high  up  was  proportionately  not 
nearly  so  great  as  in  the  normal  animal.  This  indicates  that  the  fall  of 
pressure  wsis  due  to  vaso-motor  palsy.  It  would  Beem,  therefore,  that  the 
conclusions  of  Brown-S4quard  are  correct,  and  that  decidedly  toxic  doses  of 
ergot  lower  the  arterial  pressure,  by  depressing  both  the  heart  and  vaso-motor 
centres. 

Action  on  the  intestines, — The  fibres  in  the  coats  of  the  blood-vessels  are 
certainly  not  the  only  non-striated  muscles  upon  which  ergot  acts :  indeed, 
the  y)robabilities  are  strong  that  the  drug  influences  muscular  fibre  of  this 
character  wherever  it  exists  in  the  body.  There  is  considerable  evidence  to 
show  that  it  causes  increased  intestinal  peristalsis.  In  Dr.  Wright's  experi- 
ments {he.  cit,j  p.  320)  the  intestines  were  found  in  very  active  peristalsis 
at  the  post-mortem  examination  of  the  poisoned  animal.  Dr.  Wornieh 
(  Mrchows  Archivy  1872,  Bd.  Ivi.  p.  515)  noticed  that  very  violent  jK'ri- 
staltio  movements  followed  the  injection  of  ergot,  as  was  seen  not  i)nly  in 
rabbits  whose  abdomens  were  opened,  but  in  some  cases  even  throu«;h  the 
uninjured  walls;  and  Ilaudelin  has  confirmed  his  observations. 

(/tents. — Upon  the  uterus  of  parturient  women  ergot  exerts  a  very  pro- 
nounced and  fixed  influence,  increasing  the  length  and  force  of  the  pains, 
and,  if  it  be  given  in  suflScient  dose,  causing  after  a  time  violent  tetiuiic 
cramp  of  the  whole  organ.  The  drug  certainly  acts  in  this  res{K3ct  upon 
the  lower  animals  as  it  docs  upon  man,  since  Youatt  states  that  in  a  large 
experience,  both  with  monogastric  animals  and  ruminants,  ho  has  never 
known  the  drug  to  fail  in  its  action  on  the  uterus  of  the  parturient  female. 

The  action  of  ergot  in  producing  contraction  in  the  impregnated  but  not 
parturient  womb  is  by  no  means  so  constant.  Upon  animals,  Dr.  Wright 
found  it  to  fiiil  in  all  of  a  number  of  trials,  as  did  also  Bonjean  in  a  sinijlo 
experiment.  On  the  other  hand,  Diez  (Stille,  T/herapenfics,  2d  ed.,  vol.  ii. 
p.  5S5),  Oslere  (Ifnd),  and  Percy  and  Ljiui\3nt  {Ibid.)  found  it  to  cause 
ahuvt'um  in  guinca-pij^a,  sows,  twWvtft,  <io^%^  twid  cats;  and  M.  Bodin  has 
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reported  an  epidlemio  of  abortion  occurring  among  cows  near  Trois  Croix, 

wbich  he  ttttributea  to  feeding  upon  cr<i;otized  grasses  (Jourmil  den  GunnaiJh 
tancfs  MidicalfMj  1842)*  The  evidence  of  those  who  have  used  ergot  for 
the  induction  of  premature  labor  in  wotunn  tallies  very  closely  with  thnt 
which  13  brought  forward  in  rej^^urd  to  the  lower  animals.  As  the  matter  is 
BO  fixed,  I  will  not  enter  into  an  elahonite  discussion  of  the  effects  of  ergot 
upon  pregnant  women.  To  show  that  the  furij;nA  very  often  will  act  as  an 
abortifacient^  it  is  only  nece^anry  to  f|uot«  Prof  Il^iinisbothsim,  who  stakes 
( The  Principle*  and  Practice  of  Obntftric  Mmticine  and  Surgery^  Phila., 
I860,  p,  318)  that  he  huij  made  a  **  great  number  of  trials,**  and  found  that 
^*  cjcpulaive  action  soon  (i>llowed  its  ejchibition,  with  very  few  exceptions,** 
It  omnot  be  gainsaid,  however,  that  very  ollen  the  drug  has  failed ;  some- 
times, no  doubt,  because  of  poor  quality  or  because  given  in  insufficient  doee, 
yet  sufficiently  often  to  show  that  its  abortifucient  action  is  uncertain.* 

Whether  the  uterine  dlsturbatiee  is  of  centric  origin,  or  is  due  to  a  direct 
action  of  the  drug  upon  the  uterus  and  its  nerve-fibres,  is  uncertain,  although 
the  drift  of  the  present  evidence  is  towards  a  peripheral  action.  Dr,  Wcrnich, 
in  two  experiments,  found  that  no  vermicular  movements  were  produced  in 
the  nn impregnated  womb  by  ergot  after  section  of  the  spina!  cord ;  but  in 
one  of  these  experiments  the  animal  was  so  feeble  as  to  destroy  any  possible 
force  the  result  might  have,  and  I  do  not  think  much  weight  is  to  bo 
attached  to  the  evidence.  On  the  other  hand,  Boreischa,  in  several  experi- 
ments, succeeded  in  producing  violent  uterine  movements  after  dividing  all 
of  the  nervous  connections  of  the  organ. 

Therapeutics. — As  a  therapeutic  agent,  ergot  is  employed  both  by  the 
obstetrician  and  by  the  physician ;  and  I  shall  ormsidcr  these  uses  of  it 
ttepiirately. 

Owing  to  the  power  that  ergot  posscjsses  of  intensifying  labor-pains,  it  li«s 
been  long  used  in  nferine  inertia  during  parturition.  Indeed,  it  was  for  thin 
purfiose  that  the  drug  was  fir^t  employed  in  medicine,  and  thcre)»y  accjuircd 
tlie  oumo  of  pulvi*  partnriem.  The  literature  of  the  subject  is  immense, 
aod  all  imaginable  opinions  as  to  tlie  effects  of  the  drug  when  given  in  labor, 
and  as  to  the  advisability  of  its  employment,  have  been  advanced  ;  but,  with- 
out discussing  these,  I  shall  here  simply  point  out  the  clearly-establt^hed 
rules  for  its  use  and  the  dinically-determiucd  dangers  and  advantages  of  its 
employment.  If  ergot  be  given  in  very  small  doses  during  labor,  the  natural 
pains  are  simply  intensified  ;  but  if  the  dose  be  large  enough  to  have  a  de- 
cided cfTcct,  their  character  is  altered  :  tfiey  become  not  only  more  severe, 
but  much  more  prolonged  than  norniaL  and  finally  the  intervals  of  relaxation 
apf»ear  to  be  completely  abolitthed  and  the  intermittont  expulsive  efforts  are 
changed  into  one  violent^  continuous  strain.     It  is  evident  that,  if  the  ranst* 


*  For  »  more  e1»bor»t«  •ftttiog-fdrCh  of  th«  mattor,  tfie  n»d6r  m*f  odD^uU  Rrdf,  Taj* 
lor*!  PriucifUM  and  Practic*  o/  MttUeai  Juri^jinttUHctf  2  J  ctl.^  1873,  vol.  \L  p.  lUJ. 
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ancc  be  sufficiently  great,  this  may  endanger  the  safety  both  of  the  mother 
and  of  the  child.  The  dangers  to  the  mother  are  twofold :  there  is  a  posbi- 
bility  of  the  uterus  rupturing  itself  by  its  efforts ;  and,  when  the  head  comes 
down  u{)on  the'  perineum,  if  the  sofl  parts  be  rigid  there  is  a  very  strong 
probability  that  they  will  be  lacerated.  The  danger  of  uterine  rupture  is,  I 
think,  a  remote  one ;  for  although  several  alleged  cases  have  been  recorded, 
yet  in  very  few  is  the  accident  clearly  traceable  to  the  asserted  cause  (see 
Stille,  Therapeutics^  2d  ed.,  vol.  ii.  p.  591).  Tiie  fatal  cliaracter  of  the  acci- 
dent is  such,  however,  that  the  possibility  of  its  occurrence  should  alwa^i 
prevent  the  reckless  use  of  the  drug. 

The  improper  use  of  ergot  is  flir  more  serious  in  its  effects  upon  the  child 
than  upon  the  mother.  During  a  violent  uterine  contraction,  the  passage  of 
the  blood  from  the  placenta  to  the  child  must  be  interfered  with,  or,  in  other 
words,  the  respiration  of  the  fcctus  is  teniponirily  stopped,  so  that  its  liftr 
depends  upon  the  aeration  of  the  blood  during  the  intervals.  If  the  latter 
be  very  much  shortened,  the  life  of  the  child  is  greatly  imperilled ;  and  if 
they  be  abolbhed,  it  must  be  destroyed,  unless  delivery  occurs  in  a  very  few 
moments.  These  considerations  are,  I  think,  sufficient,  without  further  dis- 
cussion, to  show  the  imperativeness  of  the  rule  never  to  give  ergot  in  uterine 
'nertia  when  there  is  much  resistance^  either  in  the  bony  or  in  the  soft  part; 
of  the  mother.  In  primiparas  such  resistance  Is  always  to  be  looked  for,  and 
its  degree  oflen  difficult  to  judge  of  beforehand ;  and  in  such  women  ergot 
should  not  be  used  at  all  for  the  purposes  of  expulsion.  Even  under  the 
most  favorable  circumsttmces  for  its  employment — when  the  woman  has  pre- 
viously borne  children,  when  the  bony  pjlvis  is  capacious,  and  the  sofl  parts 
are  relaxed  and  dilat  iblc — its  use  should  be  entered  upon  with  caution  ;  and 
if  the  accoucheur  be  skilful  in  the  application  of  instruments,  cases  must  be 
rare  in  which  the  latter  are  not  preferable  to  the  ecbolic. 

In  women  of  lax  fibre,  with  roomy  pelves,  ergot  may  be  used  in  uterine 
inertia  if  instruments  are  not  at  hand,  or  if  they  are  objected  to,  or  if  the 
obstetrician  is  timid  in  their  application. 

At  the  close  of  parturition,  ergot  is  very  commonly  employed  to  prevent 
}X)st-partHm  hemorrhage ;  and  in  this  case  there  is  no  objection  to  its  usCj 
and  the  remedy  is  invaluable.  But,  as  it  recjuires  from  fifteen  to  twenty 
minutes  fur  its  action  when  given  by  the  mouth,  ergot  exhibited  in  this  way 
cannot  be  relied  upon  to  arrest  flooding  when  it  has  already  set  in.  To 
prevent  the  occurrence  of  the  latter,  it  is  an  excellent  rule  to  give  a  full  dose, 
of  the  ecbolic  when  the  child's  head  is  well  down  upon  the  perineum  and 
beginning  to  emerge  at  the  vulva.  After  labor,  if  a  tendency  to  blooding 
is  manifested,  the  exhibition  of  ergot  may  be  added  to  the  other  measures 
employed.  Its  hypodermic  use  under  these  circumstances  would  be  emi- 
nently proper. 

For  the  induction  of  premature  lahor^  ergot  has  been  and  still  is  to  some 
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extent  used  ;  but  it  ts  uncertain  in  ita  action^  and  offers  no  advantages  over 
inatruroentttl  nietliodsf. 

The  success  of  ergot  in  arresting  hemorrhage  after  labor  soon  led  to  its 
use  in  uterine  hemorrhages  in  other  than  pa  rtur  lent  or  pregnant  women;  and 
ihe  next  stop  beyond  this  wrt»  its  cmploynjent  in  other  hemorrliageii.  In  ttlt 
forms  of  hemrfrrhttf/e  in  which  no  direcit  loeal  apphcation  ean  be  made^  ergot 
iii  to-day  probably  the  most  generally  used  remedy ;  and  even  when  local  ap- 
plicntions  can  be  made,  if  the  bleeding  he  obs*tinate,  ergot  is  very  generally 
exhibited.  It  Is  thus  cmployetl  in  mrtmrrlutfjui^  in  hiv,moptysU^  hemorrhage 
from  tho  gufm^  epUtaxi*^  etc.,  etc.  Ergut  nets  with  eepocial  rapidity  and 
efficiency  in  these  cases,  if  given  liypoderujiwdly :  used  in  this  way,  the  sud- 
deum-*s»of  the  result  in  haemoptysis  i«  stauetirues  surf>rising.  Even  when  the 
bemorrhiige  is  apparently  dependent  upon  a  dyscrasia,  as  ni  purpura  h^mor- 
rhagica^  the  hyjxjdermic  injections  of  ergotin  aoraetiraca  produce  the  happiest 
reaulta  (cases,  BriL  Med,  Journ,^  ii.,  1874;  PkilinL  Meif,  Times,  voK  v,). 
The  value  of  the  drug  in  hemorrhage  is  no  doubt  dependent  upon  it.s  fwiwer 
of  oontraeting  the  small  vessels-  As  has  alre^idy  been  insist*.^,  culliip naive 
sweating  is  due  to  a  relaxation  affecting  the  capillaries,  and  therefore^  n  pni>n\ 
ergot  should  be  of  value  in  tho  ni'i/ht'sweah  of  phthisis  and  similar  dl*icastv^. 
Dr.  Christmann  states  {Centralbhttt  J\  d,  }kd.  WUnciuch.,  Nov,  lS<il))  that 
in  these  cases  he  has  seen  very  good  effects  from  the  use  of  ergot  in  doeos  of 
two  or  three  drachms  a  day. 

Allied  to  its  use  in  hemorrhage  is  the  Gtuployment  of  ergot  in  milargement 
of  the  npleeti  from  various  causes,  Br.  Da  Costa  wa;s  the  first  to  suggest 
hypodermic  injections  of  tho  dnig  for  this  purpose,  and  he  claims  to  have 
even  cured  knfcmmia  (Ainer,  Jaurn,  Med,  Set,,  Jan,  1875). 

It  was  the  physiological  action  of  ergot  upon  the  muscular  fihrcj^i  in  the 
walls  of  the  vessels  that  led  Prof  Laiigeubeck  to  try  the  effect  of  tho  hypo- 
dermic injection  of  the  remedy  in  aneurisni.  The  result  obtained,  as  re- 
ported in  the  Berliner  K/in,  WtH^hensch.  (vl,  1869),  was  surprising.  How 
far  surgeons  have  followed  up  this  matter  I  do  not  know;  but,  according  to 
Dr.  Paul  Vogt  {Berh'ner  Klin.  Wochensch,,  March,  1872),  Schneider  has 
cured  a  case  of  femoral  aneurism,  and  Butoit  one  of  the  subclavian.  Vogt 
has  himself  employed  the  remedy  sucnessfullj  in  n  very  severe  ease  of  vari- 
cose veins  of  the  legs,  of  many  years*  standing.  The  remedy  is  injected  into 
the  immediate  neighborhood  of  the  aneurism  or  varix,  one  or  two  grains  of 
ergotin,  or  the  aqueous  extract  of  ergot  dissolved  in  water  and  a  little  alco- 
hol, being  employed  evorj'  day,  A  good  deal  of  local  swelling  and  hardness 
is  induced,  and  it  is  ecrtaiidy  a  question  whether  the  good  achieved  has  not 
n  simply  the  result  of  tho  local  inflammation  set  up. 

Very  many  ye^irs  ago,  Dr.  F,  E.  Barlan-Fontayral  proposed  (Jovm.  de& 
Set.  nud,  prattqncjt  de  MontpdUer^  tomes  vi,,  vii.)  the  use  of  ergot  in  chronic 
d^MCiiirr^  and  diarrhctHy  on  account  of  itJ»  power  of  causing  contraction 
of  the  capillaricB  \  and  I^IassolM,  in  an  epidemic  of  chronic  diarrhoea  among 


568  LOCAL  REMEDIES. 

the  French  troops  scrviDg  in  the  Orient,  found  that  the  suggestion  was  well 
timed.  Although  Barlan-Fontayral  afterwards  published  a  book  (/>  Seiglt 
ergot i  et  de  V  AppUcatiun  de  f  Ergot ine  d  la  Cure  de  la  DgsentMe  et  de  la 
Diarrlde  chroiuqueH^  Montpellier,  1858)  upon  the  subject,  yet  it  attracted  little 
nr  no  attention.  In  1871,  Prof.  A.  Luton,  of  Kheims  {Gaz.  Ilebdoniad.^ 
Oct.),  stated,  as  something  new,  that  he  had  used  ergot  with  remarkable 
success  in  a  violent  and  protracted  epidomic  of  dtfsentery.  Successful  cases 
of  cJtronic  diarrlioea  are  also  reported  by  other  observers  (sec  Schmidt » 
Jahrblicher,  Dvso.  1871 ;  Lancet ^  187G,  ii.,  p.  409),  so  that  trials  of  the 
remedy  should  be  made  in  all  obstinate  cases. 

Another  employment  of  ergot  for  the  purpose  of  restraining  cxoeasive 
secretion  is  in  jtUactorrhma^  in  which  affection  it  has  been  used  with  success 
by  Dr.  Le  Gendre  (^BaU.  Thirttp.,  t.  Ixxvii.  p.  282)  who  was  led  to  employ 
it  by  an  observation  of  Drs.  Poyet  and  Commarmond  {Annul,  de  la  Soc.  de 
Med.  de  Sttint-Etienne  et  de  la  Loire^  1863)  that  wet-nurses  fed  upon  crgot- 
izcd  broad  lost  their  milk. 

The  use  of  ergot  in  diseases  of  the  nen'ous  system  has  recently  attracted 
0  good  deal  of  attention.  It  would  appear  to  be  especially  indicated  in  con- 
gesti»)n  of  the  nerve-centres,  and  in  congestion  of  the  cord  has  been  especially 
commended  by  Brown-Se(}uard,  Hammond,  Beard,  and  others.  I  have  em- 
ployed  it  with  most  excellent  results  in  numerous  cases,  and  there  can  be  no 
doubt  as  to  its  great  value  when  given  in  sufficiently  large  doses.  In  othei 
diseases  of  the  nervous  system  its  use  is  not  so  clearly  established.  Dr. 
Hampel  {Practitioner^  vol.  i.  p.  2G3)  recommends  it  in  whoop ing-congh. 
Mr.  Woakes  believes  the  pain  of  neuralgia  {Ihid.y  p.  257)  to  be  due  to 
congestion  and  serous  effusion  into  the  nerve-sheaths,  and  has  used  ergot  with 
very  good  results.  Dr.  Daniel  H.  Kitchen  (Amer.  Journ.  of  Li.<an..  July, 
1873)  has  employed  it  with  great  success  in  headaches  of  the  most  diverse 
and  oven  opposite  origins,  and  has  cured  (?)  epilipag  with  it.  In  the  lattei 
disease  ho  continues  its  use  for  months. 

In  lvS72  (Berliner  Klin.  Wochensch.,  Juno  17),  Prof.  Hildebrandt  an- 
nounced that  in  nine  cases  of  fibroid  tUmors  of  the  uterus  he  had  used  with 
the  utmost  advantage  hypodermic  injections  of  ergotin  ;  and  this  practice  has 
been  followed  very  widely  on  this  continent.  It  is  scarcely  to  be  doubted 
that  curc\s  are  sometimes  effected,  but  probably  in  the  majority  of  cases*  the 
drug  simply  lessens  the  ut^^rine  congestion,  and  does  good  precisely  :is  it  diK.> 
in  chronic  subacute  metritis  and  in  subinwdution  and  hi/pert rophg  of  the 
vterus  (Meadows,  Practitioner ^  vol.  i.  p.  IGG);  it  may  be  that  sonietiniez! 
it  strangles  the  growth  by  causing  uterine  contractions.  If  the  latter  be 
the  ease,  a  cure,  as  is  suggested  by  Prof  Goodell  {^Proceed.  Med.  S*jc.  of 


*  Soe  Amrv.  Jnurn.  Med.  Sci.,  July,  1873;  Amcr.  Practitioner,  May,  IS?.*?.  May.  1574, 
AufpiKt,  1S71;  thf  CViMiV.  April.  I.s7:i:  the  /-«««•«•/, May,  1873;  Chi'-tujn  Mtd.Juum.,  1S74; 
and  c»{jtcially  I>r.  Byfurd'a  AUJn'>i,  Tiuhm.  of  Amer,  Mttl,  Atuw.:,  187 J. 
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hinf^ivttnia^  1873),  m  to  be  expected  from  tlie  remedy  onlj  in  mural  and 
tbmucoid  tmaure. 

All  nljjtH'tiou  t*j  the  motbod  of  Ilildebrandt  b  the  great  pain  and  local 
iufljinitualiuu  vvliich  uft^n  n'suk  ;  and  GmjduU  proposed,  as  a  substitute,  tha 
of  enemalii  or  siippusitones  containing  the  drug. 
Very  recently,  led  Ly  a  fancied  n^semlilance  between  tlie  pbysiulo«j;iciil  actioQ 
'  ergot  ttud  that  of  ^[uinine,  I)r.  Buboue  has  proposed  the  fon^us  as  a  suo- 
tl:itieum  to  the  alkaloid  in  malarial  fevers^  and  in  support  of  his  views  haa 
abltahed  a  book  entitlo<l  Kediercli^s  sttr  lea  PropriUes  OUtajwutiqucs  du 
rtffle  er^otiy  Paris,  1S73.     He  brings  forward  some  evidence  of  the  value 
~df  the  K'medy ;  but  probably  the  latter  will  share  the  fate  of  the  older  sub- 
stitutes for  the  South  Ameritjan  specific.    Dr,  Th.  Clemens  (  Den  fitches  Klinikf 
I865y  p.  267)  affirms  that  ergot  affords  the  most  potent  relief  in  the  ammO' 
teal  c^ttorrhvea  of  paraplegjics.     He  gives  it  internally,  but  especially  uses 
iectiuns  into  the  bladder  of  a  solution  of  ergotiu  (gr.  ii  to  f5v).     Ergotin 
kppoftitorics  are  asserted  to  be  of  great  value  in  hemorrhoids  (A^.  V,  Me<L 
ecord,  %vh  5C3).     I  have  used  them  in  one  or  two  cases  without  benefiti 
Toxicology. — Enough  has  already  been  said  in  regsird  to  the  acute  poi- 
tiiag  by  ergot,  except  it  be  to  state  that,  when  abortion  la  tlire^itened  from 
ingestion,  in  the  maintenance  of  perfect  quiet  and  in  the  free  exhibition 
opium  are  to  be  found  all  the  measures  of  relief  at  our  eouiuiand, 
Sifjee  the  days  »>f  Galen,  there  have  swept  over  larger  or  smaller  districts 
of  Kurope  epidemics  uf  djsca;^s  which  have  been  attributed  to  ergots     In 
Many  jiarte  of  Kurope,  rye  bread  forms  the  great  staple  article  of  food  of  t\ni 
Hpwer  classes.     It  always  contains  u  small  quantity  of  ergot,  V>ut  not  enough 
^m  have  ariy  deleterious  effect  upon  the  health.     When  the  summer  is  wet 
Bkd  cHjld,  the  rye  becomes  very  extensively  ergotixed,  so  that  the  fungus  con- 
dilutes  a  large  proportion  of*  the  materials  entering  into  tiie  bread*     It  la 
under  tlieae  circumstances  that  there  occur  those  epidemics  of  erf/ftftH/n  or 
ronic  ergotic  poisoning  which  have  been  recordeiJ  fioni  liini'  tu  rjjne  since 
I  days  of  Galen  and  of  Ca?*ar*     It  is  not  always  the  rye  which  cam^es  these 
llghtful  losses  of  life,  as  Heusinger  (Journ.  /Ur  Plurrmacod^n.^  Bd*  i,  p, 
l05 )  has  traceil  one  epidemic  to  diseased  oata.    Before  going  farther,  it  seema 
proper  to  state  that  no  less  an  authority  than  Trousseau  and   Pidoux  asseiia 
Isit  these  epidemics  are  not  dependent  upon  any  specific  action  of  ergoti  but 
either  epidemics  of  blood-diseases  or  simply  th©  faults  of  improper  and 
Buffieient  food, — merely  th«  outoomes  of  poverty,  wretchedness,  and  famine* 
\  aecma  lo  me  indisputable  that  some  of  the  various  epidemics  which  have 
pu  recorde<i  were  of  this  character^  but  certainly  it  is  no  less  indisputable 
at  others  were  not.     Moreover^  quite  numerous  scattered  cases  are   on 
Record  in  which  a  few  persons  or  a  family  have  been  affected  with  ergotism 
xinmistuknbly  traceable  to  the  use  of  bread  largely  composed  of  the  fungus. 
The  scope  of  the  present  work  is  such  as  to  forbid  my  entering  into  an 
elaborate  discussion  of  the  epidemics  of  ergotism,  especially  as  tha  subieot 
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has  no  practical  bearing  so  far  as  tlic  American  profession  is  concemod,  since 
the  absence  of  deep  poverty  is  so  complete  in  our  country  that  no  one  wonid 
feed  on  largely  ergotized  bread,  and,  in  fact,  no  case  of  ergotism  has  as  yet 
been  recorded  as  occurring  in  the  United  States.* 

There  are  two  varieties  of  ergotism,  the  spasmodic  and  the  gangrenous. 
Gangrenous  ergot iwi  has  been  espcciaUy  observed  in  France,  and  is  be- 
lieved to  be  the  same  as  the  Ignis  Sneer  or  the  Ignis  &.inefi  Anfonii  of  the 
Middle  Ages, — an  aifection  which  in  922  killed  forty  thousand  persons  in 
Southwestern  France,  and  in  1128-29  fourteen  thousand  in  Paris  alone.  It 
generally  commences  with  itching  and  formications  in  the  feet,  severe  pain 
in  the  back,  contractions  in  the  muscles,  nausea,  giddiness,  apathy,  with 
abortion  in  pregnant  women,  in  suckling  women  drying  of  the  milk,  and  in 
maidens  amcnorrhoca.  After  some  time,  deep,  heavy,  aching  pains  in  tue 
limbs,  an  intense  feeling  of  coldness  with  real  coldness  of  the  surface,  deep 
apathy,  and  a  sense  of  utter  weariness,  develop  themselves.  Then  a  dark- 
red  spot  appears  on  the  nose  or  on  one  of  the  extremities ;  all  sensation  i* 
lost  in  the  affected  part ;  the  skin,  perhaps  over  a  large  surface,  assumes  a 
livid  red  hue,  and  in  the  foci  of  local  changes  bullsB  filled  with  serum  appear. 
The  adynamic  symptoms,  in  severe  cases,  deepen  as  the  gangrene  spreads, 
until  finally  death  puts  an  end  to  the  scene.  Very  generally  the  ap})ctite 
and  digestion  are  preserved  to  the  last,  and  not  rarely  there  is  an  almost 
ferocious  hunger.  The  gangrene  is  generally  dry,  the  parts  withering  and 
mummifying ;  but  sometimes  it  is  moist,  and  pyajmic  symptoms  may  even 
be  developed.  Of  course  a  very  large  number  of  cases  do  not  terminate  in 
death  ;  but  the  part  immediately  affected  is  generally  lost.  In  these  cswcs 
the  toes  most  generally  are  the  portion  destroyed,  but  it  may  be  any  one  or 
all  of  the  extremities;  and  tluj  nose,  lips,  ears,  and  even  the  buttocks,  some- 
times bear  the  brunt  of  the  disorder. 

Sjyaamodic  ergotism  may  in  the  lightest  cases  be  manifested  only  by  itch- 
ings,  formications,  numbness,  or  complete  anaesthesia  of  the  fingers  and  toes 
or  of  the  buttocks,  and  by  gastro-intestinal  irritation,  as  shown  by  colic, 
vomiting,  diarrhoea,  or  constipation,  and  withal  a  ravenous  hunger.  In  more 
severe  cases  these  manifestations  are  intensified,  and  spasmodic  symptoms 
appear,  violent  and  painful  tonic  contractions  affecting  especially  the  flvxors 
of  the  extremities,  interrupted  at  times  by  intervals  of  quiet,  but  gradually 
growing  into  severe  general  tetanic  paroxysms,  with  opisthotonos  and  cmpros- 
thotonos.  In  the  inten'als  there  are  very  generally  muscular  tremblings, 
and  as  the  case  progresses  there  are  developed  cerebral  manifestations,  such 
as  disturbances  of  vision,  photophobia,  chromopsis,  hcmiopia,  and  periodic 
amblyopia  and  amaurosis,  giddiness,  cataleptic  and  epileptic  paroxysms  with 

*  Any  one  cppcciolly  interested  in  the  subjcet  will  find  the  literature  very  well  r<^. re- 
sented in  the  references  of  Prof.  Stilld's  work  on  Therapeutics,  to  which  may  be  adil<><| 
Dubou6'8  book,  quoted  on  the  previous  page.  For  the  reader  of  German,  a  very  excellent 
T6a\xm6  exists  in  lluscmann'e  /fundbucK  der  Toxxcolo^ic. 
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or  without  loss  of  eoDSciouBncss,  delirium,  and  idio<'y.  Gu8*rnHntcJ'titinl 
syiiiptomd  are  always  very  marked,  but  with  them  is  a  cliamcterii^lic  raven- 
ous hunger  and  a  longing  for  8t>ur  fwd  and  drink-  The  skin  is  earthy  ur 
yellowish  in  ifa  tint,  often  spotted  with  btiils  or  pustules  or  senji-jrunj^nous 
Tcsiclca.  Pc-alh  is  apparently  caused  by  exhaustion  ;  and  in  those  tliat  re- 
cover, rarious  local  paralyses,  habitual  spasuis,  amaurosis,  luental  aberrutions, 
or  cTcn  idiocy^  ofleu  remain  through  life.  In  a  few  cases  tho  ejiuptoma 
Are  sf  til  more  violent,  and  the  spinal  and  cerebral  disturbances  soon  lead  M^ 
doath. 

In  some  epidemics  of  ergotism  the  cases  have  been  a  mlxtare  of  the  spa*»- 
modie  and  gan^enous  forms  of  the  diseane, 

ADajiNigTRATioM, — Ergut  umy  be  gireri  in  powder,  but  at  present  tht«» 

method  is  very  rardy  used :  the  dose  is  half  a  drachm  to  two  draclims.    The 

11.  S,  Pliannnefipoeia  recognizes  a  wine  (  Vinum  Er^otm^ — 1  to  6-6)  and  a 

J^Hid  extract  {Exfractiivi  Er^otm  Fluidum).     The  first  of  these  is  a  good 

preparation  for  internal  use,  and  may  be  ad  ministered,  m  an  ecbohe^  in  dotses 

of  half  an  ounce  to  two  ounces.     The  fluid  extract  is,  however,  preferable. 

The  ui»ual  ecbolic  dose  is  one  to  two  drachms.     In  nervous  dtscaiieii  much 

klargfT  doses  arc  required:  thus,  in  congestion  of  the  spinal  cord  I  usually 

|eommencc  with  half  an  ounce,  aud  increase  it  to  an  ounce  three  times  a  day. 

)f  the  so-cailcd  Er$otin  two  varieties  have  been  proposed,  that  of  Bonjean 

'and  that  of  Wi;rgers.     Bonjean^s  ergotio  is  made  by  exhuuijting  the  ergot 

filh  water,  evaporating  to  the  consistency  of  a  !*yrup,  prcLipitaling  the  albu- 

aeii,  |i;um,  etc.,  with  an  ejccess  of  alcohol,  decanting  the  clear  lirjuid,  and 

orating  to  the  cooi^istcDcy  of  a  sofl  extract.     This  ergotin  is  believed  to 

L>ut  ten  or  eleven  timc^  as  strong  as  ergot,  five  or  six  grains  of  it  repre- 

^Beuting  about  a  dnichm  of  the  drug. 

The  ergotin  of  Wiggers  simply  contains  everything  in  the  ergot  which  is 
duble  in  water.    By  very  careful  experiments,  Kohlcr  (  Virchown  Archiv^ 
Bd*  Ix.)  has  proved  that  Wiggers's  preparation  ban  no  irifluunce  upon  the 
circulation,  but  in  toxic  doses  produces  violent  convulsions.    It  is  pluin  that 
lituught  not  to  be  employed  therapeutically,     Bonjean's  er^^oiin  is  tbiit  usu- 
ally kept  in  our  pharmacies,  and  represents  all  the  virtues  of  the  remedy. 
The   officinal   extract  of  er^d   (Extract  urn  Ergotsr.^  US.)  is  probubly  as 
for  hypodermic  use  as  Borjjean*s  ergotin,  and  in  all  respectj»  represents 
[the  drug  tberapcuiically.    Its  strength  is  five  times  that  of  tbe  fluid  extract; 
f  when  u^^ed  hypodermically  it  should  be  dissolved  in  water  and  filtered.      It 
is  stated  that  the  danger  of  severe  h>cal  trouble  is  much  lessened  by  plunging 
the  no^nxle  of  the  syringe  deeply  into  the  muscular  tissues. 

GoSftYFll  Radicis  Coetex,  U,  S. — The  root  of  the  ordinary  cotton-plant 
led  to  be  used  by  tho  negroes  in  various  portions  of  the  South  as  an 
fahortt/aa'ent^  and  Dr.  Bouchellc,  aa  long  ago  as  1841 ,  claimed  for  it  medical 
Lproperlies  dmilar  to  those  of  ergot.     It  has  not,  however,  couie  into  general 
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iise,  and  our  knowledge  of  its  properties  is  at  present  veiy  scanty  and  nn- 
certain.     In  the  experiments  of  Dr.  I.  C.  Martin  enormous  doses  prodaoed 
heayiness  and  stupor  both  in  frogs  and  mammals,  but  did  not  cause  abortion 
in  pregnant  guinea-pigs  and  rabbits  :  neither  the  spinal  cord,  the  muscles, 
nor  the  nerves  were  affected  (^Amer,  Jcvrn,  Med.  Sci,,  Jan.  1882).    The 
oxytocic  dose  of  a  decoction  (5iv  in  a  quart  of  water  boiled  to  a  pint)  Is 
stated  to  be  a  wineglassful,  to  be  repeated  every  thirty  minutes  as  necessaiy. 
The  remedy  has  also  been  employed  in  avnenorrhoBa  and  in  dytmenorrhoBa, 
in  which  diseases  from  three  to  five  grains  of  a  solid  aqueous  extract  bare 
been  given  three  times  a  day.      The  fluid  extract  (^Extractum  Gusfj/pii 
Radicis  Fluidum^  U.  S.)  may  be  used  in  doses  of  a  fluidracfam. 

The  Smut  of  Indian  Com  (  Vstiloffo,  U.  S.)  appears  to  have  active  me- 
dicinal properties,  and  should  be  investigated.  It  has  been  used  succeMfollj 
in  uterine  inertia  during  labor  by  Dujardin-Beaumetx  (^BulL  Thirap.^  zciiL 
85).  Consult  also  N,  Y.  Med.  Joum.y  xxiv.  654 ;  Schmidt' $  JaJirbuckerf 
Bd.  172,  p.  19 ;  CentraU}.  fUr  Med.  Wiss.,  1876,  p.  228 ;  Chica^  Mel 
Times,  1879-80,  xi.  434.  Dr.  James  Mitchell  has  found  that  in  the  frog 
the  ustila<j;o  maidis  abolishes  sensation  and  reflex  action  before  voluDtuy 
motion ;  he  states  that  reflex  action  is  destroyed  at  a  time  when  motor 
nerves  and  muscles  are  still  active,  and  that  consequently  the  first  iofluence 
of  the  pobon  is  upon  the  sensory  side  of  the  lower  nervous  system ;  late  in 
the  poisoning  the  whole  motor  tract  became  involved  (  Unpnbliiktd  Inattg. 
Dissert.,  1883,  University  of  Pennsylvania). 


CLASS  Ym-SIALAGOGTJES. 


SlALAQOOUES  are  medicines  which  increase  the  flow  of  saliva  and  of  the 
buccal  mucus.  Various  substances,  such  as  mercury,  when  taken  intomally, 
affect  the  mouth  and  its  tributary  glands  in  such  a  way  as  to  produce  saliva- 
tion :  these  substances  are,  however,  never  employed  in  medicine  for  this 
purpose,  so  that  practically  sialagogues  are  local  remedies  acting  by  the  in- 
duction of  a  local  impression  on  the  mouth.  The  influence  which  they  exert 
is  a  stimulant  one,  and  most  of  them  are  more  or  less  irritant.  They  aro 
used  to  effect  two  distinct  purposes.  Some  of  them  dissolved  in  the  saliva 
pass  over  the  mucous  membranes  not  only  of  the  mouth  but  also  of  the 
fauces  and  of  the  epiglottis,  and  exert  upon  them  a  direct  stimulant  influ- 
ence. Other  sialagogues,  by  exciting  a  very  great  flow  of  saliva,  seem  to 
lessen  the  congestion  of  the  part. 

In  reference  to  the  first  of  these  modes  of  action,  sialagogues  are  employed 
in  relaxed  conditions  of  the  mucous  membrane  of  the  fauces,  and  even  of  the 
larynx.  Chief  among  the  substances  so  used  is  cubebs,  which  when  slowly 
chewed  in  the  mouth  exerts  a  very  decided  local  influence,  and  is  useful  in 
relaxation  of  the  fauces,  of  the  uvula,  and  even  of  the  upper  portions  of  the 
larynx.  Either  in  form  of  the  berries  or  made  into  lozenges,  cubebs  is  much 
used  by  public  speiikers;  and  in  the  hoarseness  from  relaxation  following 
over-use  or  slight  inflammation,  it  is  often  very  efficient. 

Through  their  depletory  influence,  sialagogues  are  sometimes  useful  in 
allaying  rheumatic  toothache,  or  other  rheumatic  irritations  about  the  jaws. 
The  only  remedy  of  the  class  employed  for  the  purpose  and  requiring  a  sepa- 
rate notice  here  is  pellitory. 

Pyretiirum,  or  PelUtory,  is  the  product  of  the  Anacyclus  Pyrethrum,  a 
dmall  herbaceous  perennial,  growing  in  the  neighborhood  of  the  Mediterra- 
nean. It  is  a  small  root,  about  the  size  of  the  little  finger,  wrinkled  longi- 
tudinally, light  brown  externally,  with  bright,  shining  spots  on  the  surface, 
hard,  brittle,  with  a  resinoid  radiated  fracture.  It  is  inodorous,  and  when 
chewed  is  at  first  almost  tasteless,  but  soon  becomes  acidulous,  saline,  and 
acrid,  and  produces  a  very  persistent  burning,  tingling  sensation,  which  is 
accompanied  by  a  profuse  flow  of  saliva.  Half  a  drachm  to  one  drachm  of 
it  may  be  chewed  at  a  time  in  painful  rheumatic  affections  of  the  face,  in 
toothache,  in  relaxation  of  the  uvula,  and  in  similar  disorders.  Taken 
internally  in  excess,  it  acts  as  a  narcotic  irritant,  fifly  minims  of  its  tincture 
having  caused  gastro-intestinal  irritation,  with  violent  convulsions,  which 
nearly  proved  fatal  in  a  child  three  and  a  half  years  old  (^London  Prat> 
titioner,  xvii.,  p.  86.) 
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These  are  substances  employed  to  act  upon  the  muoous  membrane  of  the 
nose.  Strictly  speaking,  the  term  should  be  applied  only  to  those  drags 
which  are  used  to  excite  secretion  in  the  nasal  mucous  membrane.  Such 
remedies  are,  however,  so  rarely  used  as  to  be  by  themselves  scarcely  worthy 
of  notice.  The  employment  of  irritating  vapors  to  arouse  the  nerve-centres 
by  stimulating  the  nerves  distributed  in  the  nasal  mucous  membrane,  is  a 
very  old  and  a  very  popular  custom.  SmdHng-salts^  or  preparations  of 
hartshorn,  so  much  used  by  ladies  as  a  slight  stimulant,  and  by  others  in 
reviving  those  who  are  suffering  from  or  threatened  with  fainting,  act  in  this 
manner.  The  ammonia  held  close  to  the  nostrils  brings  about  the  reaction, 
not  by  any  direct  stimulating  action  on  the  circulation,  but  by  irritadng  the 
nasal  mucous  membrane,  as  is  proven  by  the  rapidity  of  its  influence  and  by 
the  exceedingly  minute  quantity  which  will  sometimes  act  efficiently.  In 
the  use  of  hartshorn,  especially  with  young  children,  it  is  necessary  to  exer- 
cise care,  lest  injury  should  be  done  to  the  delicate  mucous  membrane.  The 
only  errhine  used  for  the  purpose  of  influencing  aflections  of  the  nasal 
passages  themselves  which  is  worthy  of  mention  here  is  cuhcbn.  This  freely 
:)nufled  up  in  powder  is  very  useful  in  acute  coryza^  after  the  firat  stage  of 
congestion  and  dryness  has  passed  away. 
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Counter-trntafion, — Almost  froio  lime  immemomlj  pbysiciuDS  have  be- 
lieved that  morbid  processes  in  deep-seated  or  superficial  orgaim  codd  be 
modified  by  Irritatious  artificial ly  induced  in  distant  partjs.     To  the  drugs 
used  for  producing  these  remedial  irritations  the  name  of  revulsives  or 
counter-Irritants  has  been  given,  the  process  being  called  revulsion,  or  ooun* 
ter-irritation.     Latterly,  the  value  of  these  remedies  in  disease  haa  been 
questioned,  chiefly  because  not  only  were  the  accepted  theories  of  their 
^vftctioD  deemed  untrue,  but  any  explanation  of  how  they  do  what  is  claimed 
^Hfor  them  was  asserted  to  be,  in  the  present  state  of  our  knowledge,  incon- 
^Boeivable. 

^"      Kvidcntly,  in  studying  the  matter,  the  inquiry  should  be  divided  into  two 

parts,  and  fiict  should  be  separated  from  theory ;  the  effort  being  made  to 

ascertiiin,  first,  whether  experience  docs  or  does  not  demonstrate  that  it  is 

^_j>oegible  bj-  an  irritation  to  affect  a  distant  port  which  has  no  apparent  con- 

^■fieetion  with  t!ic  scat  of  the  new  irritation ;  secfjTitl,  whether  the  foets  taught 

by  experience  are  in  truth  irreconcilable  witli  reason.     In  regard  to  the  first 

^^^part  of  this  inquiry,  it  seems  to  nie  iiidispuUible  that  experience  does  teacn, 

^Hn  tlie  most  unequivocal  manner,  that  an  c>rgan  may  be  affected  through  a 

^Kdtstaut  p;irt.     There  are  phyj^tologicid  proofs  of  this,  which  it  Is  only  neees- 

^Kaary  to  allude  to  :  such  is  the  relation  *if  the  uterus  and  the  mammary  glands. 

^HThe  proofs  which  may  be  drawn  from  disease  are,  however,  much  more 

^^ numerous  and  striking,     ThiLs,  it  is  well  known  that  in  munipa  there  may 

bo  relief  of  an  existing  irritation  of  the  salivary  gland  by  a  new  irritation 

of  the  testes ;  in  gout,  the  swelting  of  the  toe  will  relieve  the  disordered 

digestion,  etc.     If  it  be  affirmed  that  these  phenomena,  happening  during 

the  existence  of  a  blood-disease,  are  xui  ffeneruSj  the  objection  ctinnot  be  made 

to  the  paraplegia  pr<Kluccd  by  the  irritation  of  a  calculus  In  the  kidney,  or  to 

the  headache  due  to  the  irritatioQ  of  the  gastric  mucous  niembrano  by  acid, 

or  to  the  shoulder-pain  of  diseased  liver,  or  to  the  amauro.sis  caused  by  the 

irritation  of  a  decayed  tooth,    A  well-known  experiment  of  Brown-Sef|nard^8 

illustrates  the  point  so  well  that  it  may  be  quoted.     In  it  he  found  that  If 

one  sciatic  nerve  of  a  guinea-pig  be  cut,  epileptic  attacks  may  be  produced 

by  gently  rubbing  the  back  of  the  ear  upon  the  same  side.     A  very  curious 

Qstancc  of  an  external  irritation  affecting  a  deep-seated  part  h  the  du*jdenai 
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ujoer  produced  by  burns,  especially  of  the  abdomen.     Tho  imtliologlcAl       ^^ 
denoc  of  tlic  tratb  of  tbo  present  proposition  is  simply  overwhtilrtung,         * 
factB  mi^ht  be  brougbt  forward  almost  indefinittjly  to  show  that  IrriUiU^^^*^** 
are  capable  of  affecting  the  functions  and  nutrition  of  distant  parts.    TZ--»"^ 
being  true,  surely  it  is  in  the  highest  degree  reasonable  to  suppose  that 
ficiftJ  irrimiioDs  can  in  a  greater  or  less  measure  be  controlled  so  aa  to  al 
the  dii^tant  organ  for  good  and  not  for  evib 

Cliniuid  experience  has  certainly  demonstrated  that  this  can  be  done.   l^C^" 
va'ue  of  any  individual  counter- irritant  in  this  or  that  disease  is  not  W 
present  ^juestiou  ;  but  certainly  no  physician  who  has  had  any  practice  d^ 
have  failed  to  see  instances  of  relief  from  the  use  of  coiiDter*irritonl«w 
case  of  (obscure  brain-trouble  recalls  itself  at  present  writing,  in  which  stup^ 
and  a  clear  intellect  alternated  at  will,  according  as  the  dra^stic  cathartic 
given  or  withheld.     The  relief  of  ubdominal  pain,  or  "  stomach -ac lie/'  hy^^^l' 
mustard  plaster,  is  a  daily  nursery  experienoe. 

From  what  has  been  already  stated^  it  may  be  laid  down  as  prove fj  i.  v  ;^ 
cavil — fiiiit,  that  wo  have  power  to  influence  internal   morbid  priM.'<>-i  >  I  ^ 
creating  externnl  irrit^itions;  second,  that  the  fact  of  eounier-irritattou  cii-  '^ 
whether  we  can  or  cannot  explain  its  rationale. 

Physioh)gieal  knowledge  is  not  yet  sufficiently  extensive  to  enable  os  1^ 
perfect  a  thc<vry  of  eounter-irritation.     The  action  of  these  remedies  is  con"-' 
plex,  bat  I  tliink  can  be  explained  at  least  in  part.     There  is  only  a  cerlai-    -^ 
amount  of  blood  in  the  body.     If  it  be  accumulated  in  one  place,  it  cannni"*'  ^ 
be  in  another     Thus,  the  difficulty  of  studying  after  a  hearty  dinner  pmb-— ^ — ' 
ably  dcpeinb,  as  do  the  cold  feet  so  common  in  feeble  persons  un<lcr  such* 
circumstances,  upon  the  accumulation  of  blood,  and  probably  also  of  ncsrvou^ 
energy,  in  the  digestive  organs.     Now,  by  artificial  interference^  by  deter- 
mined fetudy,  by  violent  exercise,  we  can  often  draw  the  l>lood  away  from  tha 
aJimentiiry  apparatus  into  the  cerebrum,  or  into  the  motiir  system,  and  pro- 
duce indigestion.     Clinical  experience  proves  that  we  can  also  revci'se  this 
process.     Tiie  brain  is  excited,  the  blood  is  concent rattnl  in  it,  congestiMa 
exists,  Infliiujmation  is  threatened  ;  a  drai*tic  cathartic  is  given,  the  blood  is 
drawn  into  the  intestinal  canal,  and  by  revulsion  the  brain  is  relieved.    Ccr» 
taifdy  this  is  not  mysterious,  not  inexplicable.     All  forms  of  count er-irrita* 
tion  cannot,  however,  be  explained  on  the  above  principle.     It  is  a  pn»bablcj 
but  not  a  positive,  teaching  of  modern  physiolog}*  that  there  are  nerves  which 
preside  over  nutrition, — the  so-called  ti^phic  nerves.     If  this  be  so,  it  is  to 
be  GXjvected,  a  prior t\  that  periphcnil  irritations  will  cause  reflex  xdtcraiioos 
of  nutrition,  precisely  as  they  cause  reflex  disturWnccs  of  the  motor  func- 
tions.    Further,  whether  these  trophic  nerves  do  or  do  not  exist,  there  mm 
vawj-motor  nerves,  and  the  duodenal  ulcer  of  burns  is  a  pfisitivc  proof  that, 
either  thn,>ugh  the  trophic  or  through  the  viLso-motor  nerves,  external  irrifa* 
tions  do  produce  internal  reflex  alterations  of  nutrition,     The  sympathetic 
ophthalmia  caused  by  a  morbid  eye  in  its  healthy  fellow,  or  induced  by  a 
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diseased  tooth,  it  duother  instance  of  this  re^ex  dteratian  of  nutrltioti.  Ai 
tilts  is  true,  tt  seems  to  me  absurd  to  state  that  it  U  impossible  to  oonceite 
how  an  external  eounter- irritant  can  affect  the  nutrition  of  a  deep-aeatcd 
organ. 

It  is  evident  that  in  a!l  the  cases  which  have  heen  mentioned  of  external 
irritatifm  cauiiing  diseniw?  in  a  distant  or^an,  there  is  no  direct  communication 
between  the  part  irritattjd  and  the  or^in  which  is  secondarily  afflicted.  And 
cliniccit  experience  confirms  the  eddent  deduction  from  ihis, — 1\<?,,  thiit  it 
is  impossible  to  determine,  except  by  expenmcat,  where  the  counter-irritant 
should  be  placed  to  affect  most  powerfully  any  given  organ.  It  htus^  how- 
ever, been  cUnicall)'  demonstrated  that  the  g^eneml  law  for  deep-seated  parta 
is  that  the  revulaant  ehould  be  put  directly  over  the  part.  When  a  super- 
ficial action  is  desired,  other  directions  are  needed.  We  are  indebted  to  Dr. 
An8tie  for  jiointing  out  what  appears  to  be  another  law, — namely,  that  when 
a  Buper6cial  part  supplied  by  the  anterior  branches  of  a  spinal  nerve  is  to 
be  affected,  the  counter-irritant  should  be  placed  over  the  posterior  roots  of 
the  nerve.  Not  only  can  obstinate  neuralgia  often  be  relieved  by  this  reflex 
action,  but  also  the  inflammatory  changes  so  often  coincident  with  intercostal 
neuralgia.  The  law  seems  also  to  apply  to  cervical  nerves,  since  the  proper 
position  for  the  blister  in  facial  trigemitial  neuralgia  is  back  of  the  ear  or  on 
the  nape  of  the  neck.  Dr  A,  Damoutpallit^r  affirms  that  the  best  resuhu 
of  couutor-irritation  are  obtained  by  apjflyin^j:  the  eounier  irrilani  upon  the 
opposite  side  of  the  body,  so  as  to  be  exucily  gynnneiricnl  with  the  pain, 
and  especially  commends  hypodermic  injection  of  water  as  a  counter- 
irritant  {  Gfiz.  Ihhihjmadaire^  Nov,  14,  I879j, 

Counter-irritants  maybe  conveniently  arranged  under  two  heads:  1st, 
those  which  produce  a  decided  structural  alteration  of  the  skiuj  including 
epitprntics;  2d,  those  whaeh  do  not  provoke  decided  alterations  of  dermal 
structure,  the  rubr/acienh.  The  indications  for  the  use  of  these  substancei 
can  Wi*t  be  considtVed  under  their  respective  headings. 

As  is  well  known,  any  sthenic  inflammation,  if  of  sufficient  extent  and 
intensity,  may  excite  the  general  syst-em  even  to  the  point  of  high  fever.  In 
this  respect  inflammation  of  the  skin  does  not  differ  from  that  of  other 
organs.  Hence  dermiii  irritants  have  a  direct  tendency  to  arouse  or  excite 
the  system,  and  may  bo  used  aa  general  stimulants.  It  will  be  seen  at  onea 
tliat  it  is  the  nervous  and  arterial  system??  whicli  alone  feel  their  influence. 
Hence  the  irritants  should  not  be  relied  upon  in  cases  of  exhaustion,  for  the 
only  possible  source  of  absolute  increase  of  power  to  the  system  is  in  food ; 
and  in  exhaustion  those  stimulants  should  be  employed  which  increase  the 
power  of  iLHsimilating  food.  For  this  reason,  external  irritanto  are  useful  as 
stimulantd  in  conditions  of  depression  rather  than  of  exhaustion.  Such 
conditions  of  depression  exist  in  aatfe  ctUapse  from  any  cause,  in  **  shock'^ 
folio wm^I  injuries,  in  the  first  stage  of  j)€rtiiciotts  malanal/evcr^  in  snake- 
ifke^  and  in  other  cases  when  the  powers  uf  the  system  are  ieQmiu*4Y  ^^^^ 
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wttctmc<]  by  some  d^presaiiig  igencj.  The  nibe&dentB  arc  pnyToniblfi  te 
bibtcrg  for  tlib  purpose,  because  tbcir  local  ufler^el&otiB  lire  couipunnivdv  » 
Urifliu^  liiat  they  call  without  iigtiry  be  applied  iu  n  very  kwv^  extent  of  ihe 
ffurfiiee. 

KpfSPAi?Tics,  %H'mc't(ones^  or,  more  coilociuiaily^  Llisfrrg,  are  robfitaiw 
wbicli  ai'e  uded  by  the  physiemn  to  produce  tbiit  peculbr  IriflummMiosof  tb 
outicic  aud  outpouring  of  serum  known  as  a  blbter*  The  iu)m«diftt«  eiMI 
of  a  blister  Is  more  severe  and  more  |>eruianent  iliHn  that  of  a  rubc&ttenk 
Bh»t4irs  are  especially  useful  in  iuflani  mat  ions  of  tieruUfl  membrauea^  floeh  tf 
pkuritia  aod  periUmitts;  are  very  strongly  recommL^nded  by  mmt  pno> 
dtloners  in  pttreQchymatou&  inflammatioua,  guob  as  pneumonm;  aatd  an 
oHeo  of  service  iu  neureiigiay  aud  in  other  forms  of  nervous  irriiutiun,  loeb 
$»  the  maniacal  tielinmn  of  fevcr»,  when  dependent  upon  the  irntant  ftctiuD 
of  a  blood-poiaofi,  and  not  upon  exhaustion.  The  amount  of  serum  vhiob 
u  poured  out  from  a  bllsiter  is  riometitneis  quite  large^  aud  vesicants  iiavofvci 
been  used  to  relieve  dnipty.  In  general  dropsy,  their  use  ts  isimply  tinjiiii' 
fiable ;  but  in  heal  dropsies,  as,  for  exumplei  serous  elfuaion  into  tht*  (ileind 
eac  or  into  the  pericardium,  dependent  upon  local  disease,  they  ofl<m  du^jood, 
not  only  by  affecting  favorably  the  diseaAo^procoss,  but  also  by  basteoiag  tin 
removal  of  the  effusion. 

In  some  chronic  affections,  long- continued  severe  counter-irritadon  k  i»> 
quired :  in  such  cases  a  blister  may  be  ^^  kept  open'*  by  the  use  of  sUmuliliikg 
ointments,  such  as  the  unguentuni  mezorei.  Iu  chrome  inflantmalimoX^ 
joiiUSf  repeated  blistering  is  very  oflon  of  service.  When  the  inflammRUrrj 
action  b  rheumatic,  in  my  experience  better  results  are  obtained  by  repetted 
blistering  than  by  keeping  a  blister  sore  by  means  of  irritants.  In  nrntrUity 
whether  rheumatic  or  othej-wi^c,  blisters  are  often  of  service :  they  should 
be  applied  as  a  long  narrow  ^tiip  along  the  course  of  the  nerve,  Inolj^ 
Date  local  neuralgia y  very  mild  blijcitering  over  tbe  seat  of  pain^  or  io  l^O^^^^H 
ance  with  Anstie^s  law,  is  sometimes  advantageous. 

The  conira-indiaififms  to  the  use  of  blisters  are  high  arterial  and  fekilt 
excitement  and  a  decided  want  of  vital  power.  In  the  former  case^  the  iiri- 
tatlng  influence  which  they  exert  upon  the  general  system  may  increase  dki 
OOnatitutional  distui-banoe  to  such  an  extent  as  to  do  far  more  injury  than 
any  local  benefit  derived  from  tiiem  can  do  good.  When  the  vitality  ii 
very  weak,  blisters  may  give  rise  to  sloughing  ulcers,  which,  refusing  to 
heal,  may  waste  very  seriouj^ly  the  already  exhausted  system.  Hence,  in  all 
acute  disoases  of  such  type  thai  the  nutritive  forces  are  exceedingly  dft* 
pressed^  blij!^ters  must  be  avoided,  or  must  only  be  used  with  grrat  c^utklu 
For  the  same  reason,  great  care  must  be  exercised  in  their  cmployuieat  il 
the  very  young  or  the  very  aged.  Ver}^  rarely  indeed  is  a  blister  called  for 
in  the  case  of  a  young  infant^  and,  when  employed,  it  should  be  allowed  tu 
I'emain  in  contact  with  the  skin  ouly  just  long  enough  to  produce  slight 
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redneaa,  and  tlie  complete  vesication  should  l>e  obtained  by  the  use  of  the 
pouhice. 

There  are  varioaa  substances  which  are  capable  of  producing  vcsiciitioQ, 
but  the  only  one  iti  ordinary  use  is  catitharidei}.  In  cades  of  emergcucy^  a 
blister,  it  is  ftatd,  niaj  be  mised  in  u  very  few  tu mutes  bj  the  use  of  the 
Uromjer  uuifrr  of  amffumia^  a  little  of  which  is  to  be  kept  in  coutact  with 
the  skin  by  means  of  an  in\^erte<l  wat^h-gltuis.  It  is  necetisary  to  wateh  tlio 
process  closely,  and  to  remove  the  irritant  so  soon  as  vesioation  has  occurred, 
ifi  the  amwouia  is  very  e»{Mible  of  causing  sloughing. 

K  CANTHAEIS-OANTHABIDES.  U.S. 

■  The  dried  bodies  of  the  Ciuitliaria  ?esicatoriaj  a  beetle  inhabiting  South- 
ern Kurope,  and  coinhig  into  oommerce  in  Spain,  Italy,  Sicily,  and  the 
Boutliern  provinces  of  Ruasia.  Spanish  Jiiejs  are  from  half  an  inch  to  nearly 
fta  inch  in  length,  and  two  to  three  lines  in  breadth,  and  have  a  large  hcart- 
■iuiped  Heiid,  and  briliiant  metal lic-grecn  elytra  or  wing-cases.  Their  odor 
during  Hie  is  very  atrong  aud  fetid,  but  \a  ^dmost  entirely  lost  in  drying ; 
their  taste  is  uritious,  very  burning,  and  acrid.  They  are  taken  in  May  and 
June,  when  tliey  swarm  on  the  trees  which  they  affect,  by  beating  tho 
branches  early  in  the  njorning,  when  the  itit^cets  are  torpid  from  the  cold, 
catching  them  up^ju  linen  sheets,  uiid  plunging  them  into  hot  Tinegar  and 
water,  or  exposing  them  to  the  fumes  of  boiling  vin^^r.  In  some  places 
^iiey  are  gathered  by  smoking  the  trecj5  with  the  fumes  of  burning  brim- 
ploue.  Wlieu  ground,  Spniish  flies  iifFurd  a  grayish-brown  p<:>wder,  full  of 
tDinute  greenish  spangles,  the  remains  of  the  feet,  head,  and  wing-casGft. 
The  active  principle  of  cuntharides  is  (kintharidin^  which  occurs  in  white 
crystalline  scales,  is  inodorous,  taiitelesa,  instjluble  in  water,  neju'ly  so  in  cold 
alcohol  ;  t^oluble  m  ether,  benzoic,  the  oils,  and  very  freely  so  in  chloroform* 
NotwithsLunding  the  insolubility  of  iheir  active  principle,  Spanish  flies  yield 
their  virtues  to  alcohol  and  to  water,  because,  as  is  genendly  believed,  a 
yellow  ooloriug-matter  is  m  united  with  the  cantharidin  as  to  render  It 
soluble. 

Vi\  vsiOLOoicAL  Action. — When  a  minute  therapeutic  dose  of  cantharides 
is  taken,  no  perceptible  immediate  result  is  produced,  and  after  a  somewhat 
larger  <juantity  the  only  symptom  is  usually  some  burning  and  pain  in  urina* 
tion.  Oiises  more  than  just  sufficient  to  induce  this  should  not  be  emjdoyed 
in  niLilicine,  as  the  symptoms  produced  by  liU'gc  {imounts  of  the  drug  are 
exceed ingly  severe  and  distrc^Hing,  Cantharides  is  very  initating,  and.  when 
ap]ilii'd  to  the  skin,  causes  at  first  redness,  with  burning,  then  free  vesication 
and  stivere  pain,  and,  if  the  contact  be  longer  miiintaiiied,  deep  inflammation 
and  sloughing*  Upon  the  mucous  membraries  it  prcKluees  a  no  less  intense 
efFei't  ;  and  eoriaecjuently  gastro-intestiiial  inflammation  forms  a  prominent 
symiitnm  of  j«>i>nining  by  it.  Further,  the  i»etive  principle  or  principles  are 
undoubtedly  ubetorbed  and  are  eliminated  by  the  kidneys,  coming  in  contact 
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with  almost  the  whole  gen i to-urinary  mucoas  membrane :  hence  iatenae  irri- 
tation uiid  iriflumniutioti  of  these  organs  always  result  irom  the  inj^cstioa^^ 
an  overdosf  of  Spanish  flies. 

Very  soon  uftor  a  toxic  duse  of  cantharides  has  been  taken,  the  snfereri 
seized  wiih  ImrtiinL'  in  the  pharynx  and  oesophagus,  and  a  sense  of  stmui 
ui  the  throat.     The  pain  soon  spreads  to  the  stomach,  and  vomiting  com 
on.    The  syniptotns  rapidly  increase  in  severity ;  the  atniominal  pain  bocoia 
very  severe,  and,  in  the  majority  of  cases,  purgin«|f  takes  place.    The  m;»ttcri 
rejected  by  the  stomach  are  first  mucous  (with,  if  the  drug  have  been  t«ken 
in  powder,  little  greenish  specks  through  them),  then  bilious,  and  fioally 
bloody.     The  stools  are  mucous,  then  fibrinous^  bloody,  becoming  often  vciy 
scanty,  but  excessively  numerous,  and  in  iheir  passage  accompanied  by  great 
teneiiraus.     Probably  in  most  cases  very  early  in  the  attack,  severe  salivarion 
is  developed^  and  la  very  frcqutintly  accompanied  by  great  swelling  of  tht 
salivary  glands.     Sometimes  death  occure  in  a  very  short  time,  from  oollapM 
produced  by  the  intense  gastro-iniestinal  inflamraation ;  but  more  genenlly 
it  is  postponed  for  some  hourSj  and  a  new  train  of  symptoms  arises.    Aching 
puins  in  the  back,  and  very  frcfjuent  micturition,  indicate  the  oommenciog 
urino-genital  irritation.     These  syniptoms  increase  in  intensity  until  thene  b 
a  constunt  irresistible  desire  to  urinate,  with  violent  tenesmus  of  the  bladder, 
and  yi't  ;m  inability  to  pass  more  than  a  few  drops  of  urine,  which  is  albu- 
mim>u!^,  and  not  rarely  bloody.     In  some  cases  there  is  a  violent  erotic  ex- 
citement, an  unquenchable  lust,  accompanied  in  man  by  numerous  seminal 
emiHsions ;  violent  priapism,  swelling  and  heat  of  the  organs,  and  even  severe 
inflammation  of  the  parts,  indicate  the  intensity  of  the  local  action  of  the 
poison  ;  gometiraes  gangrene  ultimately  oocura 

Neither  amatory  desire  nor  true  priapism  is,  however,  a  coustaot  symptom 
in  cantharidal  poim)ning  (cases,  Jourti.  de  Pharm.  et  de  Chimie,  June,  1871): 
indeed,  the  former  is  probably  absent  in  the  majority  of  eases.  Conscious- 
ness and  general  power  are  often  long  preserved  amid  intensely  severe  local 
^'niptoiiis  and  aguny,  but,  if  the  dose  have  been  large  enough,  sooner  or  later 
collapse  comes  on  with  its  usual  symptoms,  and  the  prostration  dt%^[;»cn«  into 
complete  powerlessncss,  stupor,  coma,  and  finally  death.  In  some  cases  vio- 
lent hydrophobic  delirium  and  severe  tetanic  convulsions  are  said  to  have 
oecurrcd  (Tardien).  Paraplegia  has  been  noticed  in  several  cases  by  Dr. 
Palle  {JmiTTK  de  Pharm.  el  de  Chimle^  June,  1S71):  it  was  probably  reflex 
in  its  origin,  and  due  to  the  intense  irritation  of  the  urino-geuital  organs. 

In  animals,  cantharides  produces  very  much  the  same  symptoms  as  in  roao. 
In  dogs,  according  to  the  experiments  of  Orfila  and  of  Beaupoil,  the  syni|h 
toms  of  gastro-intestinal  inflammation  are  more  prominent  than  those  of  irri- 
tation of  the  genito-urinarj  tract.  It  has  been  asserted  that  the  lack  of 
erotic  cxeiteinent  in  these  cases  shows  that  the  medieine  acts  diffcrenlly  upon 
man  and  animals.  As  already  stated,  however,  erotic  deJirium  is  very  gen- 
erally absent  in  fatiil  poisoning  by  maoj  whilst  Schroff  states  that  ten  drops 
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^r  tlie  Unottife  of  cantbiirides  will  frequeotlj  produce  great  sexual  excitement 
t«  man,  and  the  whole  drift  of  the  evidence  is  tlmfc  libidinous  <lesire8  are 
macb  more  apt  to  be  caused  bj  amounLs  of  Hpauish  ^ies  but  alight ly  toxie, 
bhan  by  fatal  doses.  Indeed^  the  imtiitiou  eauae<l  by  the  larter  would  «<H-'in 
to  he  too  iotonse,  the  general  perturbation  too  ^reat,  for  eratisim  to  he  indueijd. 
^-There  appears  to  be  the  same  differerjce  in  tlie  eifeet*}  of  different  do»ea  of  the 
<irag  upon  atiiuuils.  Fatal  doses  very  generally  do  not  excite  sexual  desire , 
l>ut  Suhuhartb  (quoted  by  Stilk')  found  that  small  doses  do  cause  evident 
«alaciuujsnes8  and  irritation  of  the  genital  organs,  whikt,  according  to  11  us©- 

tann  (^Uandhuck  tier  Ttmimhrfie^  1802,  p.  2t>4),  the  peasants  of  Northern 
ermany  habitujdly  give  cantharitles  to  cows  when  backward  in  coming  into 
heat  at  the  proper  season.  According  to  Dr.  Cautieri  {^Schmidf&  Jakrh,^  Bd. 
■uv.  p.  237),  toxic  doaes  of  can  thar  ides  rapidly  lessen  blood -pressure  and  the 
^iTce  of  the  cardiac  pulsations,  but  markedly  increajse  the  pulse-rate.  He 
found  in  animals  killed  with  cantharideij  marked  hyperaemia  of  the  bruin  and 
spinal  cord  and  very  decided  nephritis.  M.  Galjppe  (Gaz,  Hcbdom.^  1874, 
p.  431>)  noted  inflammation  of  the  alimentary  canal,  kidneys^  and  bladder. 

Therapeutics. — Cantharides  is  employed  internally  only  for  the  purpose 
of  influencing  the  geuko-uriniu:*y  orgjtns ;  and  sufHcicnt  has  already  been  said 
in  regard  to  thi^  use  under  the  headings  of  Diuretics  and  Emmciiagogues. 

tbe  external  use  of  cantharides  is  simply  as  a  vesicant ;  and  the  cmploy- 
ent  of  bliJitcra  bos  been  sufficiently  considered  in  the  general  discussion 
of  the  class.  Two  points,  however,  seem  worthy  of  notice  here :  first,  that 
■bis  ding  affords  the  only  practical  meauf*  of  blistering  at  our  command  j 
^condly,  that  when  it  \&  freely  employed  there  is  always  some  dant^er  of 
the  absor[>tinn  of  a  sufficient  amount  of  the  active  principle  for  strangury 
to  be  induced.  In  .susceptible  persons,  thereR>re,  care  law  to  be  exercised  in 
the  use  of  epispastics ;  and  whenever  active  irrilation  of  the  kidneys  cxbts, 
cantharidid  blisters  slnnild  not  on  any  account  be  applied. 

TuXlcoLoor.— Sufficient  has  already  been  said  about  the  symptoms  pro- 
duced by  cantharides.  The  minimum  fatal  dose  is  not  certainly  determines], 
and  probably  Yaries  very  much.  According  to  Stilk%  twenty-four  grains  of 
the  powder,  taken  in  two  doses,  have  caused  fatal  abortion,  and  an  ounce  nf 
the  tincture  has  destroyed  life  after  the  lapse  of  a  fortnight.  Atto  death, 
intense  injection,  swellings  patches  of  exudation,  loss  of  epithelium,  and  other 
results  of  ioflammatioa  are  found  along  the  whole  tract  of  the  alimentary 
canal;  intense  hypcrflomia  of  the  kidneys,  with  contriction  and  injection  of 
the  bladder,  also  usually  exists. 

_  There  is  no  known  antidote  to  cantharides,  and  the  treatment  of  the  poi- 
Mning  must  be  conducted  upon  general  principles.  The  stomach,  if  not 
Hfeady  thoroughly  emptied,  should  be  evacuated  at  once  by  a  stimulating 
Kietic  if  the  stomach-pump  be  not  at  Viand,  Largo  quantities  of  mncilugi- 
noQS  or  albuminous  drinks  should  be  taken  j  and  all  oily  substances  should 
be  avoided,  as  favoring  the  solution,  and  consequently  the  absorption ^  of  the 
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poison.  Opium  should  be  freely  exhibited,  especially  by  the  rectum,  to  allij 
pain  and  relieve  the  strangury.  Far  the  latter  purpose  warm  sio-bttthi  i 
gunei-jil  b]iths  should  be  given.  In  some  ca^*^  leeehes  io  the  epigantnita  I 
are  advisable.  When  the  suffering  is  very  intense,  the  <aiutiou»  use  of  aih 
aBst  I  unties  secmn  t-i*  me  not  only  justifiable,  but  iraperative.  In  the  i^Uii^e  o^ 
prostration,  the  measures  to  be  udojited  are  tbusii  eitmmouly  practioed  to 
collapse  t'rnm  poison, 

Adminlstkation, — The  preparation  of  cjintharidee  moat  commonly  ti»d 
for  the  production  of  a  blister  is  the  Canthnruits  O^rnfe  ( Cfratufn  Cb«- 
tharidisj  U.  S,)i  which  is  best  npn^ad  upon  stick ing-pl aster  in  such  a  way  ■■ 
to  leave  a  margin  about  an  inch  in  width,  which  shall  adhere  to  the  skin  aod 
hold  the  plaster  in  it«  place.  The  Citntharides  Paper  (  Charta  Qttdlutruli^ 
U.  S,)  13  thought  to  be  more  elegant  than  the  plasters  made  of  the  cerate,  , 
and  is  said  to  be  efficient.  In  order  for  a  blister  to  **draw**  thoroughly,  it 
usually  has  to  be  lefl  on  K)me  eight  hours ;  but  id  most  cases  the  maum 
result  can  be  achieved  with  less  suffering  by  allowing  tlie  blister  to  remain 
only  six  houra^  or  until  decided  redness  and  slight  vesicatidn  have  been  in- 
duced, and  then  applying  a  flaxseed  poultice.  In  certain  localities  %*esication 
requires  a  much  longer  application  than  that  just  spoken  of:  thus,  upon  the 
shaved  scalp  a  blister  will  nircly  act  efficiently  in  lees  thiiti  twelve  hours, 
and  often  not  in  that  time*  In  maniacs,  in  the  delirious  sick^  in  chihlrisn, 
and  in  other  unruly  paticnt^^  it  is  oflen  necessary  to  put  on  a  blister  io  i 
a  way  that  the  sick  person  has  no  control  over  iL  For  this  parpoee  the  i 
tharidal  Collodion  (Collodium  cum  Cuntharidr,  U.  S.)*  may  be  tiscd.  IT" 
is  ordinary  collodion  impregnated  with  cantharides,  and  on  evaporation  leaTca 
an  adhesive  blistering  Elm:  two  or  three  coats  of  tt  should  be  applied^  by 
means  of  a  caraors-hair  brush.  When  there  is  any  especial  danger  to  ba 
feared  from  idiaorptiou  of  the  active  principle,  the  use  of  the  poultice,  after  a 
brief  application  of  the  blister  as  described  above,  should  always  be  firactioetL 
The  iimment  of  eanf/uiridat  { Liiitmeiituni  Cantharidu^  U.S.)  containa  tur^ 
pentine^  and  is  used  as  a  viuleni  rubefacient  liniment.  The  Ceraium  Ejctracti 
Cantharldh.  U.  S.,  is  probuhly  an  L'fficieut  blistering  preparation,  but  baa 
not  been  much  tested* 


^  For  DAM  of  pouonin^  hj  cantbaridal  oollodioD,  lee  PJUUu  Mtd,  TimmB,  It.  IIS. 


CLASS  XI-EXJBEFAOrENTS. 


Rubefacients  are  those  remedies  which  are  employed  for  the  purpose  of 
produclngj  not  anj  permaneot  inflaimiiaticai  of  the  akiuj  hut  a  general  intense 
UTitrttion^  rcdnesa,  aud  coagci<tioB,  which  ^hall  exert  a  t*iinporary  iufiuencej 
whose  power  ia  the  result  of  the  large  surface  affected,  and  not  of  any  per- 
manent impre&iioo  upoo  the  DUtritive  acta  of  that  surface*  Most,  if  nL»t  all, 
rube fae tents  are  capable  of  causing  disorganizing  mflammation  if  allowed  to 
remain  for  too  long  a  time  in  contact  with  the  skin. 

The  superiority  of  rubefacients  over  blisters  when  it  la  desired  to  arouse  or 
gtimolatG  the  system  bus  already  been  pointed  out  (see  p.  532).  It  rcnmins 
to  speak  of  the  use  of  rubefacients  in  local  diseases.  They  are  especially 
UBefuJ  in  sudden  cases  of  ^vere  pain  due,  it  may  be,  to  acute  congestion  of  a 
part,  or  to  some  internal  irritation  like  that  of  gout.  Thus,  iu  the  ordinary 
iatestinal  pain  caused  by  inritatjt  articles  of  food,  or  more  coninionly  hy  a 
rheumatic,  gouty,  or  other  irritation  following  exposure  to  culd  or  wet, 
rubefacients  are  most  useful.  In  thia  as  in  all  olher  crises  of  whitt  may  be 
termed  temporary  functional  derangement,  when  a  counter-irritant  is  desired, 
rubefacients  are  superior  to  blisters^  because  their  effects  are  not  nearly  so 
lasting,  and  also  because,  for  the  time  being,  they  seem  to  impress  more 
powerfully  the  nervous  system,  breaking  up^  as  it  were,  the  concentration  of 
nenroua  energy,  or  calling  off  the  irritation,  or  impressing  the  nervous  system 
in  some  way  which  in  our  present  iguoranee  it  is  difficult  to  find  terms 
to  express*  A  correct  idea  of  the  difference  in  the  use  of  the  two  chiascs  of 
oounter-irritanta  can  perhaps  be  conveyed  by  saying  that  when  profound 
local  alteratiuns  of  nutrition  are  to  be  dealt  with,  blisters  are  to  be  used ; 
wheD  functiunal  disturbance  is  to  be  met,  rubefacients  are  to  be  employed. 
Yet  this  rule  cannot  be  applied  with  strictness. 


SIKAPIS  ALBA-WHITE  MUSTAED,  U.S. 
SIHAPIS  NIGRA-BLAOK  MUSTARD.  U.S. 

The  aeedi*  of  the  Sinnpis  alba  and  Sinapis  nigra  respectively, — European 
CTUcifers,  cultivated  in  the  tempemte  regions  of  the  world.  Tlie»e  eeeds  are 
minute,  globular  bodies,  yellowish  within :  they  are  to  be  distinguished  oue 
from  the  other  by  the  Hmuller  nize,  external  brown  color,  and  more*  fiery  tiu*t« 
of  tlie  bkck  mmit4ird,  aud  the  light  yellowish  exterior  of  the  wliitt*  mustard 
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Bia4:Ji  MuAtard  coutuinB  Mtfronic  Acid  iu  combiaation  wrUli  pt^Lulj,  stiJ 
alao  a  pix'uliar  albuBiiimus  principle,  Bmulsm.  When  to  these  suUuancM 
wutur  Is  aJdi^d^  u  reatUou  occurs,  resulting  id  tlie  productioD  of  a  voluUlm)!! 
oat  of  the  myronic  aeiJ.  Volatile  oil  of  mustard  \&  a  colorleg&  or  jel- 
lowisb  fluid,  of  an  mtemiely  pungent,  or  even  corrosive,  odor  and  tasUu  A 
momrjitaiy  contact  with  it  suffices  to  rcddea  and  blister  the  ikin,  uui 
mucous  uiLTiibnines  arc  said  to  be  nipidfy  destroyed  by  its  vapors. 

White  Maalard  docs  uot  yield  ou  distillation  with  water  a  volatile  oil,  boi 
ooDtairts  an  acrid  fixed  principle.     The  chemistry  of  white  mustard  seeiis 
appeai*i5  uot  tt*  have  been  certainly  determined.     In  1825,  Henry  and  Gani*- 
discovered   a  eubstancc  in    them, — Sufpho-sinajmiuj — which,  aceordiug  to 
Huscmauu,  has  been  variously  designated  as  Sinapiu^  StnapistHj  Sinnptnic 
Acid^  etc.,  but  huB  been  demonstrated  by  Babo  and  Hirschbrunn  tobeal^ 
alkaloid,  which  iiliio  exisU^  in  the  seeds  of  the  black  mustard,     Rinbiquet  aad 
Boutron  believe  that  the  acrid  fixed  principle  of  white  mustard  \s  funned  by" 
a  reaction  between  this  and  water  in  the  presence  of  the  cmulsin. 

PEivsiOLtJGiCAL  AcTioN. — The  oil  of  muritard  is  a  most  intense  irritant, 
and  if  titkeu  iiiternally  would  act  as  a  very  powerful  irritaut  poison.  Tba 
ground  uiustm*d|  of  course,  shares  its  properties. 

TiJEti.\PEUTiC8.- — Mustard  affords  a  most  excellent  material  for  the  pnu> 
tice  oi'  mild  revulsiun.  One  great  advant;*ge  it  possesses  iis  the  ease 
which  it  can  he  controlled, — all  glides,  from  the  mildest  impression  up 
ievcre  blistering,  being  at  the  will  uf  the  practitioner.  It  should  bo  remein* 
hered,  liowever,  that  the  blister  produced  by  it  discharges  but  little,  and  h 
exceedingly  sore  and  painful  as  well  as  very  alow  and  difficult  of  btialing :  so 
that,  as  an  epispasiic,  mustard  is  in  every  way  inferior  to  cantharidi^  and 
should  not  be  employed.  The  black  mustard  is  much  stronger  tlian  ihe 
white,  and  must  usuidly  be  diluted  at  least  one-half  (bj  the  addition  of  fiour 
or  of  flaxseed  mcjd).  The  whit-e  varietj  may  sometimes  be  employed  puro, 
but  generally  it  also  may  be  reduced  iu  strength. 

In  many  cases  it  is  desirable  to  maintain  for  hours  a  mild,  equable  coonter 
irritant  impression  ;  and  this  may  be  done  by  adding  from  one  to  three  t««- 
spooiifuls  of  mustard,  mure  or  less,  to  a  pouldce  of  flaxseed.  A  muatard 
poultice  half-and-half  black  mustard^  three  parts  to  one  white  mustard,  and 
flour,  may  generally  be  left  on  from  twenty  minutes  to  half  an  hour  without 
danger  of  blistering.  Weaker  preparations  may  be  used  longer.  A  mustard 
plaster  may  be  prej^ared  like  an^  ordinary  poultice ;  but  a  very  coovenieot 
iiethod  b  to  take  a  newspaper  folded  to  a  little  larger  than  the  desired  m^ 
ttd  tear  open  the  front  piece  so  that  it  can  be  folded  back  like  a  flap,  leaving 
one  edge  attached  ;  next,  to  spread  ujion  the  thick  portion  the  mustard,  leaving 
the  edges  free,  and  then  to  close  the  flnp  upon  it  and  fold  tlie  edges  back  t4> 
the  desired  shape:  when  done  with,  this  plaster  can  be  thrown  away,  and  no 
rags  are  lost.  The  mustard  draws  well  throu|:h  the  single  layer  of  newspaper 
covering  it,  but  is,  I  think,  less  apt  to  leave  troublesome  afWr-sorenem  thaii 
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nrlien  employed  in  ihe  Qsual  manner,    [n  tl^e  1870  edition  of  die  U.  S.  Phar- 

ifcaeop<jeia  a  new  preparation  of  niustiud  w^is  iiitmtluced,  under  ibc  Tisuiie  of 

mCharta  Sinapis^  or  MuMard  Puper,     It  consists  of  black  mustard  mixed 

kith  scdutton  of  gutta-percha  and  spread  upon  stiff  paper  four  inches  square. 

Thcae  mustard  papers  may  bo  useful  tor  triivelcrs^  but  in  my  expiTience  do 

not  act  so  well  as  the  home-made  mustard  plaijter.     Their  size  is  not  so  easily 

zegulated,  aod  their  action  h  often  too  violent. 

Capsicum  and  the  stronger  spk-es  afford  excellent  materials  for  rubefiiction. 
Tlie  Cayenne  pepper  is  probably  as  strong  as  mustiird,  but  is  much  leas 
pleasant  to  handle,  on  account  of  the  readiness  with  which  it  is  diffused,  and 
IS  much  less  frequently  employed.  Spice-piasters  are  useful  when  it  Is  de- 
sired to  make  a  steady,  continuous  mild  impression,  as  in  certain  abdominal 
complaints.  They  may  be  made  by  the  apothecary  by  means  of  the  follow- 
recipe  :  Take  of  powdered  giuj^er,  5"  \  powdered  cloves  and  cinnamon, 
ch,  5i  i  Cayenne  pepper^  5ii  J  tincture  of  ginger,  fjss  ;  honey j  q,  s. ;  mix 
the  powders,  add  the  tincture,  and  sufficient  honey  to  make  of  proper  cod- 
Bistence  for  a  stiff  cataplasm.  The  domestic  spioc-pl asters  are  much  mora 
elegant  and  cleanly  than  those  made  on  the  above  plan.  They  are  t-o  be  pre- 
pared as  follows.  Take  e<]ual  parts  of  ground  ginger,  cloves,  cinnamon,  and 
allspice,  and  one-fourth  part  of  Cayenne  pepper,  and  thoronghly  mix  them ; 
-  then  put  the  resulting  dry  powder  into  a  previomily-prepared  flannel  bag 
of  the  desired  sixe,  distribute  the  powder  ec|nably  through  the  Litter,  and 
quilt  it  in, — i.e.,  run  lines  of  stitching  across  the  bag,  so  aa  to  confine  the 
powder  in  Utile  compartments.  When  used  with  common  whisky  or  with 
alcohol,  a  plan  which  has  seemed  to  me  still  more  pleasant  is  to  put  two 

I  ounces  of  uvground  ginger,  an  ounce  of  unground  cloves,  cinnamon,  and 
bbiUiea,  or  African  peppers,  in  a  pint  bottle^  and  pour  the  whisky  upon 
piem.  After  this  ha:s  stood  awhile,  the  liquor  is  to  be  put  upon  a  piece  of 
Rannel  of  the  proper  size,  and  the  latter  is  to  be  laid  upon  the  part  and 
covered  with  a  larger  piece  of  oiled  silk,  or  else  a  piece  of  spougio-piline  may 
be  employed.  If  the  strength  of  the  preparation  is  too  great,  it  can  readily  bo 
reduced  by  dilution;  if  it  m  too  little,  it  Cim  as  reiidily  be  increased  by  adding 
more  of  the  spicks,  especially  of  the  peppers.  In  many  cases,  when  tho 
tenderness  is  very  great,  the  weight  of  the  spice-plaster  is  objected  to.  Under 
these  circumstances  the  substitute  here  proposed  is  es|>eeially  valuable. 

Oil  nf  Turpentine  is  a  very  powerful  rubefacient^  capable,  if  applied  to 
the  skin  for  too  long  a  time,  of  destroying  £he  epidermis.  It  produces,  when 
properly  used,  jtinjply  an  intense  diffused  redness.  Tbe  most  frer|neiit  mode 
of  application  is  in  the  form  of  ntupe^,  which  should  be  made  by  liipping  a 
piece  of  fiannel,  previously  wi-ung  out  with  warm  water,  into  a  cup  of  the 
turpentine  which  haa  been  warmed  by  setting  it  in  hot  water,  and  then 
wrin^ng  out  all  excess  uf  the  tur|>entine,  and  applying.  Tliese  stupes  may 
be  left  on  from  ten  to  thirty  minutes,  according  to  the  severity  of  the  im* 
pression  desired  and  the  susoeptibility  of  the  patient's  skin.     On  some  per- 
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aons  the  least  contact  of  turpentine,  or  even  of  its  vapors,  produces  a  most 
painful  furuncular  eruption.  Where  this  idiosyncrasy  exists,  of  course  the 
remedy  should  never  be  used.  The  officinal  liniment  (^Linimentwn  Terthif^ 
thineey  U.  S.,  Kentith  Ointment)  is  used  as  a  stimulant  application  to  bums. 
According  to  the  U.  S.  Dispensatory,  it  should  be  applied  as  soon  as  possible 
after  the  reception  of  the  bum,  by  covering  the  injured  snrfiice  with  pledgets 
of  patent  lint  saturated  with  it,  and  should  be  allowed  to  remain  on  until  the 
peculiar  inflammation  excited  by  the  fire  has  subsided. 

Ammonia  is  a  most  efficient  rubefacient,  which  in  its  general  relations 
has  been  sufficiently  discussed  elsewhere.  When  great  haste  is  required,  it 
may  be  employed  as  an  epispastio  by  applying  a  piece  of  conunon  lint,  satu- 
rated with  the  strongest  water  of  ammonia,  and  covering  it  with  some  im- 
pervious coating.  Great  care  must  be  practiced  lest  the  ammonia  act  as  an 
escharotic,  since  a  too  prolonged  application  may  produce  a  deep  slough.  To 
raise  a  blister  requires  from  five  to  ten  minutes.  On  account  of  its  cheapness 
and  efficiency,  ammonia  is  very  largely  used  in  extemporaneous  liniments. 
In  prescribing,  it  must  always  be  borne  in  mind  that  there  are  two  waters  of 
ammonia :  Aqua  Ammonim  Ibrtior,  U.  S.,  with  a  specific  gravity  of  0.900, 
containing  twenty-six  per  cent,  of  the  gas;  and  Aqua  Ammonia,  U.  S.,  with  a 
specific  gravity  of  0.960,  containing  about  ten  per  cent  of  the  gas.  The  rube- 
fiuncnt  action  of  ammonia  is  less  permanent  than  that  of  turpentine.  There  is 
an  officinal  liniment  {Linimentum  Ammonix,  U.  S.),  containing  one  part  of 
the  simple  water  to  two  parts  of  olive  oil.   It  is,  of  course,  an  ammouiacal  soap. 

Pix  BuRGUNDiCA,  U.  S.,  or  Burgundy  Pitchy  is  a  concrete  juice  obtained 
by  wounding  the  Abies  excelsa,  or  Norway  spruce,  and  Abies  picea,  or  Eu- 
ropean silver  fir, — lofty  forest-trees  of  Middle  and  Northern  Europe, — melt- 
ing the  product  of  the  exudation  with  hot  water,  and  straining.  It  is  hard, 
opaque,  brittle,  of  a  feeble  tercbinthinate  odor  and  taste,  and  contains  resin 
and  a  minute  amount  of  volatile  oil.  It  is  a  mild  rubefacient,  which,  in  tho 
form  of  plaster,  may  be  kept  applied  for  a  long  time  in  citron ic  hronchitU 
and  in  rheumatic  affections  of  the  trunkal  muscles.  The  officinal  plaster 
{Fmplastrum  Picis  Burgundicst,  U.  S.)  contains  one-twelfth  of  its  weijrht 
of  wax.  The  Warming  Plaster  (^Emplastrum  Picis  cum  Cantharide^  U.  S.) 
contains  one  part  of  cantharides  cerate  to  twelve  parts  of  Burgundy  pitch, 
and  is  a  very  decided  counter-irritant,  whose  prolonged  use  will  sometimes 
blister  susceptible  skins. 

Pix  Canadensis,  U.S.,  or  Canada  Pitch,  is  the  concrete  juice  of  the 
Abies  Canadensis,  or  the  indigenous  hemlock  spruce  of  this  country,  purified 
by  melting  with  water  and  straining.  It  is  hard  and  brittle  in  winter,  soft 
in  summer,  of  a  yellowish-brown  color,  deepening  to  black  on  exposure.  It 
contains  resin  and  a  minute  quantity  of  volatile  oil,  and  is  used  for  the  same 
purpose  as  the  Burgundy  pitch.  The  plaster  (^Emplastrum  Picis  Canadet^ 
m,  U.  S.)  contains  one-twelfth  of  ita  weight  of  wax. 


CLASS  Xn.-ESOHAROTIOS. 


fiflCHAROTtca  are  drugs  which  are  used  to  destroy  diseasecl  or  sound 
tissue,  Maoj  of  them  exert  a  purely  chemical  iiifluence,  whilst  others  seem 
to  destroy  life  by  directly  affectiDg  the  vitiility  of  the  part,  ami  are  said  to 
act  dynamically.  Those  which  act  chcmieally  do  so  in  acvend  ways ;  some, 
like  bromine,  probably  produce  an  intense  corrosive  OJudatiou^  whilst  otherSp 
like  sulphuric  acid,  abstract  the  water. 

Kscharotics  are  used  for  various  purposes.  Formerly  they  were  eoiployed 
to  open  absoessei;  but  m  the  verj  few  cases  m  which  the  knife  la  not  allow- 
able, as  ID  abflOGSi  of  the  Urer^  aspiration  aflfords,  without  doubt,  a  much 
■uperior  and,  in  iiepatic  oA*c©m,  much  safer  method.  They  are  constaiitiy 
employed  to  deatn^y  uasound^  harmful  twsuea  and  growths.  Thus,  they  are 
used  to  remove  the  specific  tiiiaue  of  a  cknncrt^  or  Ui  kill  a  mnlit/nant  or 
Memi-nuiltifnant  tumor.  Another  purpose  which  they  fulHl  is  the  dej^truclion 
of  poi$rmcd  wounds.  In  these  ca^ea  they  may  in  some  instanoes  dt3stroy  the 
poison  itself^  but  in  other  eases  they  »iniply  prevent  the  aliworptioo  of  the 
toxic  a*?ent  by  putting  an  end  to  the  h lb-actions  of  tho  ti>wue  containing  it- 
It  is  hardly  necessary  to  mention  all  the  various  cases  in  which  caustics  are 
employed  to  overcome  the  effects  of  poisoned  wounds,  If^dropfwhta  is  a 
perfectly  uncontrollable  disease ;  but  the  thorouj^h  destniction  of  the  wounded 
laasue  at  any  time  before  the  manilcst^lion  of  the  sjmpt<»ms  will  probably 
prevent  ita  occurrence,  as  it  will  certainly  do  if  performed  early.  In  mailg* 
nant  pushdf^  life  depends  upon  the  free  early  use  of  escharotics.  Eseharotioa 
are  employed  to  produce  ulcerationB  which  sh^ll  be  tho  bases  of  muen;  also, 
by  destroying  the  exuberant  granulations  or  the  indolent  surfaces  of  idcen^ 
to  remove  at  the  ssime  time  diseased  tLssuo,  afford  protection  to  the  parta 
below  by  forming  an  imperuieiible  surface,  and  exert  such  alterative  action 
upon  the  part  as  bhall  modify  for  good  the  life- processes* 

It  is  evident  that  the  choice  of  the  caustic  should  depend  upon  the  object 
to  be  attained.  When  large  tumors  are  to  be  killed,  or  when  it  is  all-iinpor- 
tant  cctmpletuly  tn  destroy  a  poisoned  wound,  a  powerful  deep-reach  i  0*4  escha- 
rotic  muiit  be  employed ;  but  when  the  surface  of  an  ulcer  is  to  bo  fihned 
over,  a  caustic  which  aet^  superficially  and  fonus  a  dense  albuminous  coating, 
aa  does  nitrate  of  silver,  is  to  be  ch<.isen. 

All  of  the  more  powerful  of  the  escharotica,  when  taken  internally  in  m£* 
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ficicDt  amount,  act  as  violent  corrosive  poisons,  producing  a{i;onizing  pain  in 
the  oesophagus  and  hypogastrium,  violent  bloody  vomiting,  often  purging  of 
similar  character,  and  finally  collapse,  deepening  into  death,  which  is  some- 
times preceded  by  convulsions.  When  the  dose  is  not  so  large,  the  system 
may  rally  from  the  immediate  effects  of  the  poison  to  succumb  finally  to  tho 
local  lesions  produced,  or  to  struggle  through  a  protracted  convalescence  to 
health,  perhaps  only  to  die  years  afterwards  from  organic  stricture,  caused  by 
the  ulcerations  of  the  oesophagus  or  other  of  the  digestive  tubes.  The  first 
indication  in  poisoning  by  one  of  these  substances  is  to  neutralize  or  chem- 
ically antidote  the  poison.  Many,  if  not  quite  all,  of  the  cseharotics  have 
some  chemical  antidote :  with  the  alkalies,  dilute  acid,  generally  convenient  in 
the  form  of  vinegar;  with  the  acids,  alkalies,  generally  at  hand  in  the  shape 
of  whitewash  or  of  soap ;  with  others,  specific  substances,  which,  as  antidotes, 
should  be  at  once  exhibited.  Opium  should  always  be  freely  given,  and  the 
symptoms  during  and  aft^r  the  first  poisoning  be  treated  as  they  arise,  upon 
general  principles. 

PoTASSA,  U.S. — Caustic  Potash  is  officinally  prepared  by  boiling  liquoi 
potassac  until  ebullition  ceases  and  the  potassa  melts,  when  it  b  run  into 
cylindrical  moulds.  It  occurs  in  grayish  semi-translucent  sticks,  about  three 
inches  long  and  as  thick  as  a  large  goose^uill,  very  deliquescent  when  ex- 
posed to  the  air,  and  extremely  soluble,  except  impurities  (lime,  oxide  of  iron, 
and  carbonate  of  potassium),  in  both  water  and  alcohol.  When  it  is  placed 
upon  the  skin  it  soon  melts,  and,  as  it  does  so,  gives  rise  to  a  paiu  which 
increases  until  it  becomes  very  intense,  and  continues  until  the  power  of  the 
alkali  is  so  lost  that  it  can  no  longer  reach  through  the  tissue  it  has  killed  to 
the  sound  flesh  below.  Under  the  action  of  the  escharotic  the  skin  becomes 
a  dirty  ashen -gray,  and  finally  a  slough  is  formed,  with  inflammation  of  the 
surrounding  parts,  and  ulceration  and  detachment  of  the  dead  tissue  in  from 
six  to  ten  days.  The  potash  appears  to  act  chiefly  by  abstracting  the  water, 
and,  to  some  extent,  by  combining  with  the  fatty  and  other  portions  of  the 
tissues.  Its  slough  being  perfectly  permeable,  and  its  power  being  but  slowly 
expended  by  its  own  action,  potash  is  one  of  the  most  thorough  of  the 
escharotics :  it  is,  therefore,  to  be  preferred  when  a  very  deep  and  decided 
influence  is  rcc^uired,  as  after  the  bite  of  a  rabid  dog.  It  is  somewhat  nn- 
controlliible  in  its  action,  and  requires  care  in  its  use.  The  best  method  of 
application  is  as  follows.  Take  a  piece  of  heavy  adhesive  plaster,  and  cut  a 
hole  in  it  of  such  size  that,  when  the  piece  is  warmed  and  properly  placed 
upon  the  skin,  the  part  to  be  acted  upon  will  be  exposed  whilst  all  around 
it  will  be  protected.  Then  apply  the  plaster,  and  grease  the  outer  surface 
of  it,  without  allowing  any  of  the  oil  to  come  in  contact  with  the  exposed 
central  skin.  Then  lay  the  caustic  potash  upon  the  latter,  and  when  the 
action  is  believed  to  have  extended  deep  enough,  wash  the  part  with  dilute 
vinegar. 
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Pot  ASS  A  cum  Calce,  U*  S. —  Ytenna  Paste  is  a  grayish- white  powoer 
^xymposed  of  equul  amounts  of  caustto  potash  and  of  caustic — Le.^  unslaked 
— lime.  It  is  less  active  than  the  simple  caustic  potash,  but  is  preferred  by 
aome  on  account  of  its  being  less  apt  to  spread  and  difFuise  it.'^eir.  When 
applied,  it  is  mixed  with  sufficient  alcohol  in  form  a  paste,  and  then  used  in 
the  manner  described  when  speaking  of  tlie  simple  alkali.  M.  Piedat:;nel 
affirms  ( Journal  de  Pkatmncie  tt  ik  Chimii'^  3e  ac'r.,  L  xxxiti/)  that  this 
caustic  may  be  rendered  nearly  or  entirely  painless  iu  its  action  by  mixing 
one  part  of  the  muriate  of  morphia  with  three  parts  of  the  fjowdcr,  and 
then  by  the  addition  of  ehlorofonii  forming  a  paste  that  may  be  spread  upon 
lead-plaster  and  so  applied.  In  five  ininut-cs  the  skin  under  the  appHciitiun 
becomes  of  a  dead  white  color^  and  at  the  end  of  fifteen  minuter  is  brown 
and  carbonized.  If  the  application  be  persisted  in,  the  thickness  of  the  es<^har 
bcoomes  finally  about  equal  to  that  of  the  layer  of  the  paste  employed. 


AotBtTM  Arseniosum. — As  a  caustic,  arsenic  is  energetic  and  powerftil, 
somewhat  slow,  in  its  action,  and  causes  intense  pain,  with  Yiolcnt  in  flam- 
of  the  neighboring^  parts.  It  is  stated  to  affect  more  rapidly  morbid 
than  normal  strutturea.  and  hence  is  espeeisilly  used  for  the  destruction  of 
malignant  growths.  It  appears  to  act  ehiefly  upon  the  vitalit}^  of  the  pirt, 
fiiCting,  when  sufficiently  diluted,  as  a  powerful  irritant,  and  when  in  a  con- 
centrated form  producing  an  irritatlrm  so  intense  that  life  cannot  endure  it. 
Hence,  probably,  the  reason  of  its  affecting  more  rapidly  morbid  growths, 
whichf  as  is  well  known,  have  a  lower  vitidity  than  sound  tissues. 

The  greiit  objection  to  the  employment  of  arsenic  is  the  pussibility  of  its 
absorption  in  suiEeicnt  amount  to  cause  constitutional  symptoms :  even  death 
has  resulted  from  its  external  use.  Absorption  Uikes  place,  of  course,  much 
more  rapidly  in  a  healthy  than  in  an  intensely  inflamed  or  dead  tiMsue*  For 
this  reason,  whenever  arsenic  is  employed  it  should  be  used  freely,  and  under 
no  circumstances  should  it  be  applied  to  a  large  healthy  surface,  such  as  thai 
of  a  fresh  wound.  The  ratiunule  of  these  precepts  is  very  evident.  Arsenic, 
if  employed  at  all  as  an  escharotic,  must  be  applied  iu  f|uantities  which 
would,  if  absorbed,  endanger  life;  but  when  a  very  large  amount  is  used  it 
causes  death  so  rapidly  as  to  prevent  absorption.  In  the  ease  of  a  fresh 
wound,  the  poison  may  be  taken  up  before  it  has  an  opportunity  to  produce 
local  death. 

Used  in  any  way,  arsenic  is  a  hazardous  caustic,  and  it  ought  to  be  em- 
ployed only  with  the  knowledge  and  distinct  remembranoe  of  this  fact 
Cancer^  and  perhapw  some  forms  of  semi-m;dignaot  ulceration,  such  as  hipnSf 
appear  to  be  the  only  diseases  wliicli  justify  its  use.  Sir  /Uflry  Cooprrs 
ArHt-nt'oti^  Ointment  consists  of  one  drachm  of  arsenious  acid,  one  drachm  of 
sulphur,  and  an  ounce  of  spermaceti  cerate,  which  is  to  be  allowed  to  remain 
in  contact  with  the  mo  bid  growth  for  twenty-four  hours. 

The  Arsenical  Paale  nf  Frhre  Chsme  and  Ro^nselot^  which  is  officinal  in 
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France,  is  composed  of  oue  part  of  arscnioiu  add,  two  of  dragon's  bloody 
and  two  of  porphyrized  cinnabar,  made  into  paste  with  mucilage  wbea 
applied.  There  is  no  reason  for  believing  that  any  of  the  almost  innumenUa 
substances  whidi  have  been  proposed  as  a  basis  for  arsenious  pastes  possoii 
any  marked  advantages :  the  only  needful  direction  is  to  mix  the  canakie 
with  from  eight  to  ten  times  its  bulk  of  inert  material  of  such  a  natore  as  to 
sjike  either  an  ointment  or  a  paste,  as  the  whim  of  the  surgeon  or  the  GiF-> 
cumstances  of  the  case  may  dictate,  and  to  allow  this  to  remain  on  for  horn. 
eighteen  to  twaity-four  hours. 

ZiNCi  Chloridum,  U.S. — Chloride  of  Zinc  is  made  by  the  action  of 
muriatic  acid  upon  sine.  It  occurs  in  broken  fragmcDts  of  a  grayish-white 
color,  translucent  and  waxy  in  appearance,  of  an  acrid  corrosive,  or,  whea 
diluted,  acrid  astringent,  metallic  taste.  It  is  extremely  deliquescent,  fusible, 
volatilizable  at  a  high  temperature,  and  very  soluble  in  both  water  and  alco- 
hol Chloride  of  zinc  is  a  very  powerful  caustic,  producing,  when  applied 
in  a  concentrated  form,  intense  pain  lasting  for  six  to  eight  hours,  and  a 
whitish  eschar,  which  usually  separates  in  from  six  to  twelve  days.  Its 
penetrating  powers  are  said  to  be  a  little  less  than  those  of  caustic  potash, 
and  its  action  is  certainly  much  less  rapid  and  diffusive.  It  is  a  superior 
caustic,  because  its  action  is  more  readily  controlled  than  that  of  potash, 
because  its  absorption  does  not  endanger  life,  as  is  the  case  with  arsenious 
acid,  and  because  it  leaves  a  slough  which  is  free  from  odor. 

Citngnoins  Paste  is  made  by  mixing  the  chloride  of  zinc  with  flour  and 
water.  The  strength  varies  according  to  the  purpose,  the  weakest  paste  con- 
taining only  one  part  of  the  caustic  in  six  parts ;  the  strongest,  one  part  in 
three.  When  used,  ten  or  fifteen  drops  of  water  are  added  to  the  paste, 
which  is  applied  in  layers,  successive  applications  being  rcHpired  when  a 
large  tumor  is  to  be  destroyed.  Anhydrous  sulphate  of  calcium  has  been 
especially  commended  by  Dr.  A.  Ure,  as  forming  a  drier  paste  with  the 
escharotic  and  limiting  its  action  more  definitely  to  the  site  of  application 
than  any  other  substance.  Concentrated  alcoholic  or  watery  solutions  of  tht 
chloride  of  zinc  are  often  used  as  caustics  in  cases  of  chancre$  and  other 
BUiall  specific  ulcers,  and  are  reputed  to  be  efficient.  They  should  be  applied 
by  means  of  little  pleo^ets  of  lint  As  the  action  of  the  cliloridc  upon  the 
sl:in  is  slow  and  very  painful,  whenever  the  cuticle  over  the  part  to  be 
destroyed  is  sound  it  should  be  removed  by  means  of  blisters.  By  some 
surgeons  the  escharotic  is  introduced  directly  into  the  tumor  to  be  destroyed. 
Thus,  Muisonneuve  makes  a  paste  of  one  part  of  the  chloride  with  three  of 
flour  and  a  little  water,  then  cuts  these  into  pointed  strips  or  '•'•  arrows"  and 
dries  them.  He  then  thrusts  these  hardened  bodies  into  the  tumor, — if 
necessary,  first  making  incisions  with  the  bistoury, — in  such  a  way  that  they 
lie  close  ti^gcther  and  form  a  ring  around  the  base  of  the  tumor.  A  coa- 
tiijuous  slough  is  thus  CTeatod,  vtVvv^Vi  c;\\t&  q>€  the  vemaioder  of  the 
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from  the  sound  tissue  and  causes  its  denth.  Sometimo*  MaUonncuve  airaplj 
<tlin]jst«  these  Rrmws  into  tlie  body  of  the  tutnor,  and  dewtroya  it  dirwtly. 
The  offieiual  MdnttoH  {Liquor  Zmd  Chlondi^  U.S.)  ia  used  iB  a  difw 
inibiitaut, 

HlTDRAIMIYRUlf  CoLORrPITM  CORBOBIVTTM, — Gbrffmii^  Sublifiiate  IS  III 
escharotie  of  modenite  power,  which  shares  the  dan«rers  of  arseutc,  since 
death  ht\s  fallowed  ita  external  use.  In  saturated  solution  it  is  much  used 
as  a  caustic  in  chancre^^  but  is  scarcely  er(ual  to  the  acid  nitrate  of  mercury* 
In  these  cases  it  should  be  applied  by  means  of  a  camefs-hair  brush.  Prof, 
Creorge  B,  Wood  recommcnda  very  highly  in  onychia  maUgna  the  use  of  a 
powder  composed  of  erjual  parts  of  corrosive  suhlinmte  and  sulphate  of  zinc 
intimately  mixed.  This  powder  is  to  be  eprinkled  thickly  over  the  diseased 
BurtUce,  and  a  pledget  of  Hut  thoroughly  wet  with  laudanum  is  to  be  laid 
tibereon.  There  is  severe  pain  for  half  an  honr  to  an  hour ;  but  the  drera- 
fcgs  are  not  to  be  removed  until  eight  or  ten  hours  have  elapsed.  When 
the  slough  which  is  tlius  formed  separates,  a  healthy  granulating  snrtaco  is 
left  behind. 


'  InTTi 


LiQCoa  nvDR.uiGYBi  NiTRATis,  U.  S. — Solution  of  the  actid  nitrate  of 
lercury  is  a  nearly  colorless,  highly  corrosive,  acid  lic|uid,  having  a  specific 
vity  of  2,1U5,  and  made  by  dissolving  mercury,  or  its  red  oxide,  in  a 
large  excess  of  nitric  acid.  It  contuins  free  nitric  acid  and  the  binitrato  of 
the  dcutoxidc  of  mercury,  I  do  not  know  of  it^  external  use  ever  having 
producL'd  death ;  but  it  baa  caused  salivation,  and  it  is  perfectly  conceivable 
that  its  careless  employment  should  lead  to  much  more  serious  results: 
indeed,  in  the  Lanc€t  for  Jan.  3,  1874,  is  reported  a  very  serious  case  of 
poisoning  by  the  application  of  the  pemitrate  to  a  space  not  bi<2?ger  than  a 
half-crown.  It  is  rarely  uscd^  except  for  the  purpose  of  destroying  specific 
or  cniurrou*  ulcers.  It  is  especially  useful  in  ckanereSj  to  which  it  should 
bo  applied  with  a  glass  rod.  In  obstinate  acnej  a  minute  drop  applied  by 
means  of  a  glass  brush  to  the  top  of  an  indolent  tubercle  is  said  to  destroy 
it  williout  producing  a  scar.  It  has  been  largely  employed  by  gymeoologista 
in  uJcp.rafioM  of  the  cervix  nten.  Its  action  in  all  these  cas^  is  very  prompt 
and  is  moderately  deep ;  the  pain  is  severe,  but  transient. 

Ac  ID  CM  SuLPOURicuM. — Sttli>huric  Acid  is  a  powerful  escharotic,  and 
haa  been  used  extensively  for  the  purpose  of  destroying  even  large  growths* 
Fur  this  purpose  the  strongest  acid  Is  mixed  with  charcoal,  so  as  to  make  a 
thick,  numageable  paste.  Before  the  application  of  this,  the  skin  should  btj 
removed  by  a  blister.     At  present  this  escharotic  is  not  much  employed. 

AciDUM  NiTRiouM.— A7^ric  Acid  is  a  powerful  caustic,  whiuh  is  Qever 
employed  to  destroy  large  growths,  but  b  a  ilivorite  appUc^ition  to  chrmcreSf 
to  itj/phiiificj  p/iagcdmniCj  and  other  unhealthy  Wcer«,  as  well  as  to  condylo* 
» mata  and  other  small  dermal  growths.     It  is  applied  by  means  of  a  glttn 
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rod  or  a  splinter  of  wood  A  drop  or  two  is  usually  amply  sufficient ;  &iid 
when  tlie  action  has  gone  far  enough,  the  part  should  be  wiished  with  soap- 
suds, which  ut  once  arrests  actioo  and  causes  tbo  severe  pain  to  cease. 

AcrDTTM  MuRTATTCtTM. — Mnnatic  Acid  J8  capable  of  acting  as  icaUBtic, 
but  IS  less  powerful  than  either  sulphuric  or  nitric  acid,  and  b  rarely  oied* 

AciDUM  CnROMiciTM. — Chromic  Add  oQcnTS  in  anhydrous  acicular crys- 
tals, of  a  deep-red  color,  and  an  acid,  metallic,  corrosive  taste.  They  vrt 
very  delujueseent^  melting  down,  when  exposed  to  the  air,  into  a  decp-mi 
solution.  Chromic  acid  la  a  very  active  oxidizer,  and  when  mixed  wrtli 
organic  matter  rapidly  niters  it»  and  if  in  slij^ht  excess  will  dissolve  obnil 
any  form  of  tis-sue.  It  is  no  doubt  in  this  way  that  it  act3  as  an  e^huruiie. 
It  is  very  much  used  to  destroy  condt/lomata  and  other  demiai  ffrowfhf.Vi^ 
no  doubt  would  be  clKcient  in  cases  of  larger  tumors.  In  supcrfit'ml  nffi^ 
tions  it  is  bcist  applied  by  means  of  a  glass  rod,  the  liquid  formed  by  iU 
spontaneous  delicjuescence  of  the  crystals  being  used.  Chromic  acid  ts  bodmv 
times  pre.serib«fd  dissolved  in,  or  made  into  a  paste  with,  glycerine,  butitii 
stated  thiit  in  mixing  the  two  great  care  must  be  taken  to  add  ihe  liquid 
slowly  drop  by  drop,  u^  otherwise  there  is  danger  of  an  ejtplosion  (/*/iik 
Med.  Ti'm*-s^  iv.j.  Care  must  be  exercised  in  tlie  free  us©  of  chromic  acid^' 
as  it  is  a  violent  poinon,  and  bus  produced  death  when  employed  luoill]r< 
(^Strieker  8  JijJirbUcher^  1877,  p.  1H9.) 

BttOMUM;  U*  8. — Bromine  is  u  dark-red  liquid  which  has  a  very  powerful, 
disa;;»;reeable,  eblorinedike  odor,  and  at  ordinary  temperatures  eniils  exctrf- 
ingly  aciid,  pungent  fumes.     It  is  sparinijly  soluble  in  water,  more  solnUc 
in  alcoholj  and  still  more  so  in  ether.     Alcoliolic  and  etbereal  solutions  lose 
their  color  and  become  acid  in  a  few  days,  from  the  generation  of  hydro- 
bromic  acid.    When  bromine  is  brought  into  contact  with  or^nic  matter,  it 
oxidizes  and  completely  destroys  it  with  great  nipidity.     On  account  of  iti 
liquid  form  and  of  this  property,  bromine  is  one  of  the  most  severe,  thorough, 
and  nipid  of  all  the  caustics.     It  has  not  been  much  employed  to  dcatfoj 
morbid  growths,  but  during  our  late  war  was  found  to  be  the  most  cfiicieiit 
of  all  the  applications  tried  in  fiosjntal  ^ftji^rne.     Aft4?r  most  of  tho  &lough 
hud  been  cut  awuy,  the  caustic  was  applied  pretty  freely  to  the  living  tiissua 
by  mciins  of  a  glass  rod.     The  pain  was  very  severe  j  but  it  ceaecd  after  % 
few  momenta  when  the  caustic  was  washed  off. 

Sulphate  of  Zinc  and  Sulphate  of  Copper  are  feeble  escharotics^  xit*ver 
used  to  dcHtroy  sound  tissue.  Burni  Alum  belongs!  in  the  same  category, 
but  is  probably  a  little  more  feeble.  Ail  three  of  these  drugs  are  used  to 
destroy  cxulteraid  ^rantdatlonM  m  ulcers 

^  For  cuperimontB  on  ita  effect  on  i^nimaia^  co^  AteK*  /.  Sa^^r,  Path,  ir.  P^ftrm^  fLf 
alJO  SUicker'9  J<thrb,,  1877,  p.  139. 
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These  are  bland  substanceg,  which  form  more  or  leas  gummy  or  moeilagi^ 
nouA  Bolutions  in  water,  captible  of  exertiri|^  a  calmiog  or  soothing  influenee 
upoD  inflamed  aurfacea.  Without  doubt  water  itdulf  u  the  demulcent  par 
fsecclltnce;  but  the  remedies  here  diMcuHsed  do  seem  to  eDhance  lia  power. 
It  has  been  claimed  for  these  medieinef?  not  onljr  that  they  soothe  surfaces 
to  which  they  are  immediately  applied^  but  also  that  t^ken  iotenially  they 
relieve  irritation  in  distant  organs.  As,  however,  all  of  them  are  complex 
T€getable  prodoct^^  aa  many  of  them  are  staple  articles  in  the  world's  food 
and  as  none  of  thorn  have  been  detected  in  the  blood  or  the  eecretionsi  it 
cannot  be  allowed  that  they  reach  distant  parti*  through  absorption  into  the 
blood.  What  is  certainly  true  of  some  of  them  is  probably  true  of  all, — t.c, 
di|X08tion  of  them  occurs  in  the  primse  viaQ«  The  relief  whieh  undoubtedly 
follows  their  use  in  certiiin  affectionii  of  parts  which  they  win  reach  only 
through  the  circulation  is  probably  in  great  part^  if  not  alto^^ether.  due  to  the 
large  quantities  of  water  with  wliich  they  are  administered,  which^  pitsstng 
through  the  body,  lessen  the  concentration ,  and  hence  the  acridity,  of  the 
urine  and  other  secretions* 

Clinically )  demulcents  are  useful  as  local  applications  in  all  fortiis  ui 
acutely-in flamed  surfaces,  and  they  are  taken  internally  in  acute  ufjfnmma- 
igry  conditions  of  the  aUmentur^  canai     In  slight  hranchtni  irritation  they 

ofiea  of  service,  especially  when  allowed  uy  dissolve  slowly  in  the  moutli; 
used  in  this  maimer,  they  not  only  exert  an  influence  upon  tlie  mucous 
membrane  of  the  mouth,  but  very  probably  find  their  way  also  into  the  res- 
piratory passages. 

AOAOIA-GUM  AEABia  U*  S. 


'  A  gummy  exudation  from  Acacia  vera  and  other  species  of  Acacia,  sitiall 

trees  growing  in  Northern  Africa,  Sen^amhia,  Guinea,  etc.,  the  Cape  of 
(jtjod  Hop,  and  Australia.  Gum  arable  occurs  in  roundish  or  irregular 
pieces,  more  or  less  transparent,  hard,  brittle,  varying  in  color  from  white  or 
yellowish  white  to  red,  or  even  deep  orange  brown.  It  consists  of  a  peculiar 
principle,  jlra^iVj,  united  with  about  three  percent,  of  lime,  potash,  ami  mag- 
nesia. According  to  Husemann,  pure  arahin  is  un  amorphous  Hubntance, 
glassy  and  transparent  when  dry,  but  milk-white  when  moist,  and  having  a 
feeble  acid  reaction,  with  tlie  power  of  uniting  with  baizes.     In  thf»  planti 
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arabin,  like  other  ^nis,  appcai-s  to  be  fbiDied  by  a  retrograde  nietaiuorphoeu 
of  ecllulusc.  ludeed,  Wigaud  declares  that  the  flesh  and  even  the  hard  en- 
ducui  ])  of  the  plum  can  undergo  this  metamorphosis.  The  same  investigator 
afhnns  that  hassorin  is  a  first  product  of  the  change,  and  is,  by  a  continuation 
of  the  process,  converted  into  arabin.*  On  account  of  its  solubility  and 
pl'.'a^unt  taste,  gum  arabic  is  oilen  used  as  a  demulcent  in  irritation  of  the 
fauces  and  in  angina.  It  is  also  sometimes  used  as  an  addition  to  drinking- 
water  in  fevers,  and  is  believed  to  have  some  slight  nutritious  properties.  Ita 
chief  use,  however,  is  in  Pharmacy,  iu  the  making  of  emuUions,  pills,  etc 
The  mucilage  (^Mucilago  Acacia.)  is  officinal. 

Tragacantha,  U.S. —  Tragacanth  is  the  concrete  juice  of  Astragalus 
verus,  a  small  shrub  of  Asia  Minor.  Tragacanth  occurs  in  large,  whitish, 
homy,  waved  flakes,  or  sometimes  in  filamentous  pieces.  It  is  odorless  and 
nearly  tasteless.  Introduced  into  water  it  does  not  dissolve,  but  swells  up  into 
a  soil  paste.  One  hundred  parte  of  it  contain,  according  to  Gu^rin,  53.3  parts 
of  anibin,  33.1  parts  of  hassorin,  and  2.5  parts  of  inorganic  ash.  Bassorin 
is  a  gummy  principle,  at  once  distinguished  from  arabin  by  its  not  dissolving 
in  water,  but  simply  swelling  up  into  a  pasty  mass.  Tragacanth  is  used  in 
medicine  only  in  the  manufacture  of  troches  and  in  suspending  heavy  pow- 
ders, for  which  purpose  the  difficulty  of  its  solution  and  the  extreme  viscidity 
of  its  mucilage  especially  fit  it.  Its  mucilage  (^Mudlago  Tragacanthst)  is 
officinal. 

Ulmus,.  U.  S. — Slippei*y  Elm  is  the  inner  bark  of  Ulmus  fulva,  a  large 
indigenous  tree.  The  bark  is  of  a  yellowish-white  or  tan  color,  fibrous, 
yet  when  dry  somewhat  brittle,  and  occurs  in  long,  flat  strips  or  pieces  one  or 
two  lines  thick.  It  is  pleasantly  mucilaginous  when  chewed.  It  contains  a 
large  quantity  of  a  peculiar  mucilage,  which  it  yields  freely  to  water.  Ita 
infusion  is  sometimes  taken  in  large  quantities  in  inflammations  of  the  tw/r*- 
tines  as  a  demulcent  laxative ;  but  its  chief  use  is  as  an  external  application. 
When  ground  into  powder,  slippery  elm  makes  a  very  excellent  soothing 
poultice.     The  mucilage  {Mucilago  Ulmi)  is  officinal. 

Cf.tr  ARIA,  U.  S. — Iceland  3fos8  is  the  fronds  of  a  lichen,  Cetraria  Islandic*, 
growinjr  on  rocks  in  Iceland,  and  in  most  of  the  northern  portions  of  the  world. 
It  is  .«aid  to  be  abundant  in  the  mountains  of  Now  England.  The  folijK\Hm.<, 
dry,  shining,  lubed,  and  laciniated  fronds  are  about  four  inches  long,  of  vari- 
ous intermixed  colors,  gray,  brown,  and  red,  of  a  mucilaginous,  bitter  ta'ite.' 
Iceland  moss  contains  a  peculiar  starch-like  principle,  lichen  starch;  and  a 
bitter  princij)lo.     It  is  inodorous,  and  has  a  mucilaginous,  bitter  taste.     It 

♦  'I  he  reader  interested  in  the  method  of  formation  of  the  gums  is  referred  to  fhc  fol- 
li*wing  papers  :  Kiitzing,  Archiv  d,  Pharmnciey  1851,  Heft  i., — translated  in  the  Awerivau 
Journal  of  Pharnuicy,  vol.  xxv.  p.  37  ,*  Mohl,  liutanitehe  Zeitwujt  1857,  p.  33  ;  A.  Wigand, 
Jahrbilcher  fur  Wits.  Dotanik,  1861,  iii.  117;  and  for  a  general  discussion  by  Dr.  J. 
Sachs,  to  Ho/meUter'$  JIandbuch  der  phytiologinchen  Bvtanik,  Bd.  iv.  p.  367, 
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^^pelds  to  cold  water  its  bitterness ;  to  boillDg  water  all  of  its  virtues.     CW 
^Htrartn,  or  Ceiranc  Acid^  is  the  bitter  principle,  wbich  may  be  obtuincd  tia  a 
^Bttiow*wbite  11K1.HS  uf  interkiced  acicukr  crystals.     It  unitca  with  ulkdliei*  to 
^»  form  Baits.     With  it  iii  tbe  lichen  is  associated  in  small  quantities  fkhafearic 
acid,     Licfiemn,  or  Lichen  Starchj  the  mucilaginous,  nutritive  prinuiplc  of 
rceiand  moee,  diffenj  from  ordinary  starch  in  not  being  deposited  in  granules 
within  the  cells^  but  in  layers  or  irregular  masses  between  the  cells,  or  in- 
deed forming  the  walla  themselves  of  the  cells  (De  Bary,  HojnmAfer'ii  Htnidb, 
^^Jer phi/swfog.  Boiau.j  Bd.  ii.  p.  255),     In  cold  water  it  swells  up  wjihout 
^B[issolviN^;  in  hut  wat^r  it  dissolves,  and  on  cooling  condenses  into  a  jelly. 
^BjFith  iodine  it  strikes  a  yellow,  green,  or  sometimes  rather  faint  blue^  color, 
^■It  IB  found  in  very  many  lichens  j  also  in  many  speciea  of  sea- weed,  notahly 
in  the  80*called  Gjrsican  nwss,     Iceland  moss  has  enjoyed  some  rejmtation 
ajB  a  demulcent  in  pectond  complaints.     From  its  bitter  priueiplo  it  is  prob- 
^^ably  somewhat  tonic,  and  its  lichenin  is  probably  about  c^^jual  to  ordinary 
^Htarch  as  a  nutrient     Wben  prepared  as  an  article  of  diet,  in  the  form  of 
^nelly%  tbe  bitter  taste  should  be  removed  by  soaking  for  some  hours  in  a  very 
^Ereak  cold  alkaline  solution,  and  aflerwards  for  a  little  while  in  cold  water. 

^"  Chondrijs,  U.  8. — IriBh  Mqss^  or  Carrageen. — Tbe  fronds  of  Chondrua 
crispus,  a  sea- weed  growing  on  the  coast  of  Ireland,  and  also  on  the  northern 
ooMtof  the  United  States,  where  it  is  now  gathered  in  large  quantities.  The 
fronds  are  purplish  red, — but,  as  kept  in  the  shops,  bleached  by  Wiislilng  in 
fresh  water,  whitish,  and  trivnslucent, — cartilaginous^  slender,  ntncb  bnmched, 
swelling  up  but  not  dis8(ilving  in  water,  and  having  a  slightly  stihiie  taste 
Their  virtue  depends  chiefly  upon  a  starch-  or  gum-like  principle,  Curra 
^eemiif  which  is  distinguished  from  starch  by  not  turning  blue  with  iodine, 
from  gum  by  not  precipitating  from  its  watery  solution  on  the  addition  of 
aloohoL  Chondrus  alt*o  contains  a  notable  proportion  of  a  vegetalde  albu- 
,  very  rich  in  nitrogen. 
Carrageen,  being  demulcent  and  nutritions,  is  employed  as  an  article  ot 
diet  in  those  cases  requiring  food  of  suth  character^  and  may  be  used  instead 
arrow-root*  It  is  to  be  prepared  by  first  soaking  for  ten  minutes  in  cold 
ter,  and  then  boiling  from  half  an  ounce  to  an  ounce  of  It  (ncwrdifig  to 
the  desircil  consii^tency)  in  a  pint  and  a  half  of  water  down  to  a  j>int,  sweet* 
ening  and  flavoring  to  taste.  Milk  may  be  substituted  for  water,  and  the 
j>rcparatiua  tlius  rendered  more  nutritious. 


die 

Ml 
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GLycYRimiZA,  U.S. — Uqnonce  Root  is  tbe  root  of  Glycyrrbiza  glabra, 
native  herb  of  Southern  Eurofje.    It  occurs  in  long  cylindrical  pieces,  from 
few  lines  to  more  tlian  an  inch  in  diameter,  brownish  externally,  and  yel- 
lowish within.     Its  fracture  Is  fibrous,  its  taste  sweet  and  umcilagijinns,  its 
odor  none.     Its  active  priut'iple  is  Gf^cf/rrhizin,     This  is  a  sweet,  ncutrul 
mibstanco,  differing  from  the  sugars  in  not  being  converted  by  nitric  acid  into 
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oxalic  acid,  and  by  its  inability  to  undergo  the  vioous  fennentatitm.  Liqimr- 
1C8  root  La  very  krgely  used  as  a  demulcent  in  pectoral  complain i^  iiaii«  on 
account  of  it^  plciui^ant  tai^tc,  a^  a  means  of  diaguising  or  of  flavor'  \w 

cines.     In  tiju  form  of  glycyrrliiziu  it  \a  Mid  to  conceal  almost  k  ^     iit 

bitter  taste  of  quinine  and  similar  Kubstanxscs.  It  is  used  almost  cxeiosiTdty 
in  the  fbnn  of  the  *^tract  {Kxtractvm  G!^ci/irh{zx^  U.S.),  known  ai 
Liqitonce.  The  Mistnra  Gf^cyrrhizut  ComjKusiffj^  U.S.,  or  Brr/icn  Muffurt^ 
contaiua  paregoric,  antimoniid  wlne^  and  K^eet  spirit  of  nitre,  and  b  much 
ujscd  as  a  domestic  remedy  in  "  colJjs''  and  the  early  stages  of  mikl  bronchitU* 
The  dose  for  an  adult  is  half  a  fluidouuce  to  a  flaidouiice  every  ibrec  hmirs ; 
for  a  child  three  years  old,  a  teaspotiuluL  The  pure  extract  i  Kxtruciu 
Glt/cyrrhizm  Purum^  U.S.)  and  ilmjimd  extract  {^Extraclum  Gl^cyrrh 
Fluidum^  U.  S.)  are  excellent  preparations.  GijtfryrrhiMimtm  AmmoMMQfum^ 
U.S.,  is  a  very  elegant  preparation,  which,  however,  is  ineoinpatiblo  wilb 
acid  or  alkaline  solutions  j  its  dose  is  ^om  five  to  ten  grains. 


Medulla  Sassafrajb^  U.S.^  is  tlie  pith  of  the  indigenous  aaasafms,  which 
yields  a  delicate  mucilage  with  water.  This  muclluge,  which  is  much  used 
in  dLscuscii  of  the  eye,  is  officinal  (^Mucihtgo  SoMitfnu). 

Altu^a,  U.S. — The  roots  of  the  Althssa  officinalis  yield  a  bland  muci- 
lagCj  and  ai*c  occasionally  employed  to  make  a  decoction,  which  ia  given  la 
irritated  »tutos  of  the  stomach  and  bowels,  or  in  the  form  of  u  syrup  as  m, 
vehicle  (^Sj/rupiu  Altlittst^  U.S.). 

LlNrM,  U»8.,  or  Flax*eeiL  is  tlie  need  nf  Linum  asita«i.ss»iniuiii,  or  cx)ai- 
I  ffion  (lax,  and  cotiriiins  Ittri^e  r|UuntiLiif^  nf  mueikLpe  and  uf  nil:  ii^  Oumpmind 
I'*fitH(oH  \ii  mw:h  used  internally,  it  in  oAen  made  with  builin^  ua 
but  the  application  of  Loo  much  heat  causes  the  extraction  of  nmro  or  1« 
of  the  oil,  and  tliereby  rcndei-s  the  preparation  less  palatjible.  The  inl\iftiou 
should  never,  therefore,  be  boiled  during  its  making.  The  addition  of  IcmoD 
and  Bu;rjir  renders  it  more  palatahle.  It  may  he  drunk  ad  libit  urn  in  pectoral 
eatatrJiSy  in  enteritu  and  dysentery^  and  in  irritalwn  of  the  kidnejf*  or  tha 
urinari/  pugsa^iM.  Ground  Jlax^ted  (Lint  Furiita)  18  ospeciallj  aihipt«it« 
by  the  oil  and  mucilage  it  contains,  for  making  puulticea. 

The  seeds  of  the  quince  (C^domum^  U*  S.)  contain  a  lar^  r|iiantity 
of  mucihij^c,  whieli  they  readily  yield  to  water,  foruiing  a  thick  tcnaciuiia 
sol  u  I  ion  {Macilago  Cydonii^  U.  8»). 

Tapioca  is  the  fecula  of  the  root  of  Janipha  Manihot,  a  native  of  Soutl 
America.  There  are  two  varieties  of  the  lapiix^a  pltint,  the  iW^e^  and  tht 
bittrr  ctiuavn.  The  lutt^^r  i»  m  it^  frenh  stute  poisonous,  from  the  prut* 
aie  acid  which  it  contains,  but  yields  most,  if  not  all,  of  the  tapioca  of  eoi»- 
merce.     The  tapioca  is  obtained  by  allowing  the  expressed  juice  lo  stand, 
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«c|Minitmg  lliQ  powder  which  deposits,  washing,  und  drying  bj  boat,  owitjg 
tn  the  oetiun  of  which  the  starch  i»  rcnderLHi  partirilly  soluble  in  wild  wat*^r 
ft  Li  in  irreji^uhtr,  hard  and  rou*;b,  iiojirly  tiiRtdeMS  •rraifis,  wliith  tlio  Tnicro- 
«x»jie  ahuwii  tu  ha  composed  of  brukcii,  rtipturL'd  starcli-jpimjUss.  It  eon- 
•tittitv's  an  cle*^<nt  flirinacituis  urtiric  i\\*  flirt,  ntul  iiiaj  bL'  prepared  in  the 
following  Duniicr :  Hoak  two  tablespoon fuls  of  very  clean  tapitHxi  in  two  tea- 
cupfids  of  cold  water  ovor-night ;  in  the  morninj^  add  a  little  salt  and  one 
pint  of  milk,  or  wat<^r  if  milk  isi  nut  allowed;  simmer  it  until  rpiitc  soft; 
6lir  well  while  cool  in  j^ ;  when  done,  pour  irUo  a  bowl^  and  add  sugjir,  wine, 
and  nutintjg,  according  to  taste  or  the  exigencies  of  the  case. 

MabAXTA  ( Arrmtjrrtot)  U  a  fecula  or  starch,  obtained  from  the  rhizoino 
of  the  Miirtinta  «runJiout-cti,  a  niitive  (tf  the  Went  Jndica,  Arrowroot  id 
f»Tod«ced  in  rh**  Wc^t  1  tidier*,  in  Africa,  und  in  rhe  Soutliorn  United  States, 
enpecially  Florida,  Thii  most  t-stoenjed  variety  is  thiit  which  cornea  fVom 
•  he  island  of  Itomuida.  It  U  obtained  in  the  UMUal  ttierh«>d  by  beating 
the  root-^tock.N  iiit4i  a  pulp,  and  ibo  iti*e  of  flowing  cold  wat<^r.  It  occurs  a«  a 
Tery  light,  tasteless,  and  odorless  white  powder,  which  the  microscope  nhows 
to  be  compo«ed  of  ovate,  oblong,  or  irregularly-convex  pranulep,  from  the 
aeTendiundreii-and-fi^ieth  to  the  two-thousandth  of  an  inch  long,  marked 
with  very  fine  rings  urnl  a  circular  bilutn,  whieh  cracks  in  a  linear  or  stellate 
manner.  It  b  often  adulterated  with  other  starches,  which  are  best  detected 
bj  the  microscope. 

Arrowroot  afl'ordiJ  the  most  readily  prepared  andj  in  the  sick-room,  the 
moat  popular  of  all  the  farinaceous  articles  of  diet.  It  may  be  prepared  In 
the  following  manner :  Stir  two  teaspoonfiils  of  arrowroot  in  half  a  tciicupfnl 
of  ctild  milk  until  a  per/ecfitf  smooth  mixture  is  made;  have  on  the  tire  a  pint 
of"  milk,  and,  while  this  is  boiling,  add  the  arrowroot  Httle  by  little,  stirring 
constantly  until  cooked, — *.f .,  from  one  to  two  minutes  after  the  last  is  poured 
in;  add  sugar,  nutmeg,  and  wine,  according  to  taate  or  the  eiigeucies  of  the 
case.  When  milk  is  not  to  be  had,  or  a  very  low  diet  is  required,  water 
may  be  substituted. 

Saqo  is  a  fecola  obtained  from  the  pith  of  Satius  RLimphii  and  other 
flago  pttlms  of  Sumatra  and  the  neiizhboring  regions.  It  is  tir^t  prcp:ired 
in  the  u.-^tiid  manner,  and  then  formed  into  a  paste  with  wuter,  rulihed  into 
afniins,  nnd  dried.  Pcnrl  Suf/o  occurs  in  hard,  rouudij^h,  s-omewhut  trans- 
lucent lit  sometimes  opa*jue  grains,  about  the  size  of  a  pin  s  liead.  Common 
Sngo  is  in  larger  and  browner  gialns,  oflen  mixed  with  some  powder.  It  h 
composed  of  oval  or  ovate,  often  truncate  and  muller^siiapied,  often  niueli 
broken,  starch-granules.  It  is  used  exclusively  as  an  article  of  diet,  formifjjj 
a  jelly,  which  is  best  prepared  as  follows:  Wash  the  sago  well  in  cold  water ; 
put  a  nnwdl  teacupful  of  it  to  i^<jak  in  half  a  pint  of  water  over-night,  and  in 
tlic  morning  put  this  mixture  into  one  pint  of  hot  water;  squeeze  into  it  the 
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juice  out  of  a  thinly-pared  lemon,  and  allow  to  simmer  slowly  for  twenty 
minutes;  then  sweeten,  add  wine  according  to  taste  or  the  exigencies  of 
the  case,  then  pour  into  moulds  to  cooL 

Canna,  or  Tous  les  Mots,  is  a  starch  which  is  prepared  in  the  West 
Indies,  and  resembles  potato  starch,  but  has  a  remarkable  satin-like  lustre, 
due  to  the  cxtniordinnry  size  of  its  jjjranulcs.  It  forms  with  wator  a  tena- 
cious jolly,  which  is  not  so  clear  as  that  produced  by  arrowroot.  It  is  very 
rarely,  if  ever,  used  in  this  country. 

EToRDEUM. — Under  the  name  of  ffordevm,  or  Barley^  the  United  Suten 
Vliainiacopwia  recognizes  the  decorticated  seeds  of  the  common  barley,  tli« 
ponri  barley  of  commerce.     They  contain  starch  and  mucilage,  and  the 
decoction  (Decoctum  Hordei)  was  formerly  ofiBcinal.     Barley-water  is  used 
as  a  nutritious,  demulcent  drink  in   fevers  and  inflammatory  conditioiu, 
e!>pecially  when  the  gastric  mucous  membrane  is  involved.     The  U.S. 
PliarmacopcDia  1870  directed  that  it  should  be  prepared  as  follows :  "  Take 
of  barley  two  troyounces ;  water  a  sufficient  quantity.    Having  washed  awij 
the  extraneous  matters  which  adhere  to  the  barley,  boil  it  with  half  a  pint 
of  water  for  a  short  time,  and  throw  away  the  resulting  liquid.    Then, 
having  poured  on  it  four  pints  of  boiling  water,  boil  down  to  two  pints,  and 
•train." 


CLASS  XIY.-EMOLLIENTa 


True  emollients  are  perfectly  bland^  fatty  substances  which,  when  applied 
to  the  filvinj  softeu  it  and  rciidtT  it  more  pliable*     The  action  of  these  reme- 

Idics  is  largely  mecliiiniciil^  and  they  j^robably  soften  the  derm  in  precisely  the 
iBiQie  way  as  they  affect  a  raw  hide  or  a  piece  of  leatlicr.  They  are  therefore 
[especially  uaefuJ  when  the  skin  has  a  tendency  to  crack  or  to  chap.  When- 
ever surfaces  become  sore  by  attrition,  or,  in  other  words,  chafe,  emollient« 
■re  alsio  useful  in  a  mechanical  method.  Emollients  often  afford  relief  in 
•iniple  inflammations  of  the  skin  under  such  circumstances  that  their  action 
cjinnot  be  explained  in  any  of  the  ways  alluded  to:  indeed,  they  seem  to 

t exert  a  dynamic  influence  upon  the  nutrition  of  the  parts  concerned.  To 
%he  best  of  oi«r  present  kncjwlodge,  the  oxygen  or  other  constituent  of  the 
air  acts  as  a  stimulant  to  exposed  surfaces  and  increases  inflanimationEi  there 
present ;  and  it  is  belie  veil  that  fatty  matters  do  good  by  keepinj^  out  the  air* 
If  this  be  so,  the  apparently  dynamic  influence  of  fatty  matters  is,  after  all, 
mceUauicah  Be  these  thtn^  as  they  may,  clinical  experience  has  demon- 
gtrat<.Mi  thiit  fiitty  matters  are  of  very  frreat  %'ttluc  in  the  treatment  of  super- 
Hciiil  tiiilamnLcitinns.  It  must  be  btirne  iu  mind  that  the  blandest  fat,  when 
^kt  becomes  mncid,  Is  very  irritating,  and  will  do  far  more  harm  than  good, 
^"la  the  use  of  fatty  emollicnti*,  the  strictest  attention  must  therefore  be  paid 
to  the  conditiun  of  the  maicrial  employed.  Any  perfectly  bland  oily  sub- 
stance may  be  used  as  an  emollient.  Mnitrm  snet  and  ffoose-^reatte  are 
fiimous  in  d«)mestic  medieine,  but  arc  simply  valuable  bcc^mse,  if  well  pre- 
partsl,  they  are  less  apt  than  some  other  fats  to  become  rancid.  It  cannot 
be  allowed  that  there  is  any  difference  in  fatj*,  unless  it  be  in  penetrating 
pawer :  a  very  hard  fat  is  of  course  not  so  rcodily  applied  as  a  softer  one,  and 
therefore  only  such  fats  as  freely  melt,  or  at  least  Iwcomc  very  soft,  at  the 
temfHirature  of  the  body,  are  to  he  used.  Vommttn  Lanl  {  Arirpn^  U.  S, ).  when 
freeil  by  wa^^hing  from  the  mil  whitb  it  ettnmionly  contains,  is  a  mild  fut, 
melting  at  the  temperature  of  the  body*  It  is  enormously  used  in  pharmacy. 
Cite*fft  Bntfn"  (  Ok*tm  TkcfJ/rfmnE^  U.  8.)  is  on  ahsrihitely  bliind  vegetable  fat, 
which  Is  a  til  ni  stilid  at  ordinary  tern |>cratu res,  hut  meU,H  with  the  heat  of 
(he  body,  and  is  wuisefjuetjtly  very  largely  Ui^ed  in  the  preparation  of  supposi* 
tories,  both  officinal  aiul  uitigistnd.  Spt^mtKcrfi  (  VrOtvrum,  U.  S. )  is  also  em- 
ployed to  give  consistence  to  ointments,  as  is  alsf»  wax  (  Ct^d  tr/hn,  or  irhiff 
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wtr,t,  nnd  Cem  JltfVQj  or  ^f^Uow  wax,  C  S,).     Cofd  Cream  QUnyuei^hmg  \ 

Atptft  RoH^\,V,  S,),  c<jntaining  oil  of  sweet  aluumdg^  spermaceti.  wTihe  wu,  ' 
and  rcvsc^wrttcr,  is  the  most  elegant  of  all  tiie  officinaJ  fatty  cmullieiitfl^  udIi 
jt  be  ^Ijccnne,  whicli  h  so  much  usod  that  it  merits  a  distiDCt  uotioe. 

GLYOEEIUUM--GLTOERmE.    U.S. 

Tills  is  a  thick  ayrupy  liquid^  colorless,  and  free  from  odor,  btit  of  a 
taste.     It  was  originally  prepared  bj  heating  together  ii  metallic  oxid 
ordintiry  fats,  as  in  the  manufacture  of  lead-plastcr.     Chemically  speaking,  it 
belongs  to  th*'  alcohols,  and  h  known,  according:  to  the  recent  oomencbitims, 
as  pTftpeH^I  alcohol.     It  is  always  set  free  during  the  process  of  sapciuiiici- 
tioD,  when  the  stearic  or  other  acids  of  the  fat  unite  with  some  base  to  form 
saltfl,  known  as  soap.     Consequently,  glycerine  a!wa\^  forms  a  consderabJ^ 
part  of  the  soa]>-mHker's  waste  *,  but  in  this  it  is  so  uiixed  witli  imptiriUes 
that  until  recently  it  was  vdadeas.     Now,  by  means  of  certain  psiteot  pm* 
cesseS}  the  glycerine  is  said  to  be  obtained  p\ire  from  the  waste  prodnetiof 
soap-factories.     It  is  also  mauufactm-ed  on  a  very  large  scale  by  the  dSrort 
dceonipOMition  of  fats  by  heated  steam,  in  aocordance  with  a  plan  patcntwi 
by  Jlr,  Tilghman.     The  great  bulk  of  the  glycerine  in  eommeroe  \t  *t 
present  prepared  in  this  way, 

Undtir  certain  circumstances,  not  well  understood,  glycerine  forms  harrf, 
brilliant  crystals.  In  iia  usual  liquid  form  it  mixes  in  all  proportions  with 
water  and  alcohol,  and  [jossesses  itself  very  great  solvent  powers,  dissolving 
iodine,  bromine,  the  alkalies,  tannic  and  other  vegetable  acivls,  a  hr^a  nmn* 
her  of  neutrnl  salt.s,  .Halicici,  nrid  s*ery  many  other  ur^iiriie  [krlen^iph-^,  w  tbfc 
it  is  largely  used  in  pharmacy - 

Glycerine  doeJ5  not  evaporate  iipfni  expuj^ure.  but  is  very  hvirroscojiie,  aii'l 
nbtinrbs  water  from  the  air  When  purc^  it  is  incapable  of  becoming' nj«oi<l 
i»r  of  fermenting  iipunlanetmsly.  The  acrid  glycerine,  formerly  so  iilmmbnt 
In  commerce,  and  still  met  with,  owes  it«  irritant  properties  to  coutnmifja'»»R 
substances,  especially,  it  is  sard,  to  oxalic  and  formic  acids.  Tlie  furrot?f  ^ 
these  substances  is  apt  to  be  created  by  the  action  of  the  sulphuric  uciJ  tiwd 
during  the  purification  of  the  glycerine,  the  latter  by  the  n attlnn  ktw^o 
the  oxalic  acid  and  the  glycerine. 

PuYSioLOGiCAL  ACTION. — When  large  doses  of  glycerine  [m  iUc  «^'?S 
eight  or  more  parts  per  thousand  by  weight)  are  injected  BubcutanoousIVi 
death  is  produced  in  a  period  varying,  according  to  the  dose,  from  ooe  hourt^ 
several  days*     The  symptoms  are  loss  of  muscular  strength,  lethargy,  bWy 
urine,  vomiting,  dryness  of  the  mucous  membrane  with  marked  thirst,  fiill 
of  temperature,  gradual  extinction  of  both  respiration  and  circulation,  snJ 
finally  convulsions  and  coma  (Diijardin-Beaumetz  and  Audije,  Bull  Thirap.^ 
xci.,  p.  62).     Tbc  convulsions  occur  more  early  and  severely  wlieu  large 
doses  are  employed,  and  are  then  said  to  be  tetanic,  and  to  be  aceompiitritti 
with  a  decided  rise  of  tempuruture.     The  fall  of  temperature  is,  even 
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milder  cases,  only  prcseat  late  in  the  poisoning,  and  is  Bomctimcs,  if  not 
alwajRi  prec^sded  bya  rifie*  After  death  intense  congestttjn,  with  Dioro  or 
lee8  aorteniDg  of  the  tissue,  is  found  in  the  itings^  kidneys,  and  iotestiQea. 
Id  man  oo  symptoma  of  poisoniiig  have  ever  beco  produced  by  glycerioe; 
the  largest  single  amounts  ingested — sin  ounoe  or  so — haviog  oo  perceptible 
effect  other  than  that  of  a  kxative. 

Catillon  ekiiufi  that  glycerine  administorcd  in  small  continuous  doses  exerts 

II  decided  effect  upon  nutrition  (  BtdL  Tfihup,,  xcii.^  j).  130;  ArcJnti  Pht/md. 

Norm,  PtifLy  1877),     In  his  experiments  ho  found  that  eijfht  j^'niiuji  given 

daily  to  guinea'pi<i;s  produces  n  very  marked  gain  in  weight,  with  a  lessened 

cxcretiitn  of  urea.     In  iujiu  aii  ounce  daily  iiLso  prodiictd.  in  the  eliuiioution 

of  urej»,  a  decided  diiuinuti<in,  which  wsis  not  ioLrcasod  by  inereiij^in^i  the 

do:*€s  of  ^dycerine.     The  apiKjrite  in  msny  cjises  was,  after  a  little  time,  much 

improved,  and  then  the  increased  ingestion  of  food  pnuiuccd  an  increased 

ohmination  of  urea.     The  fnct  that  jui  ioercjosc  of  food  was  permitted  in 

these  exjjcrimcnt^  showi*,  however,  that  the  conditions  of  experimentation 

were  nitt  sufficiently  rigid  to  allow  much  weight  to  be  attached  to  the  result  - 

ind  the  rclatiun  of  jrlycerine  to  ihe  elimination  of  urea  has  been  recently 

iove^tigatcfJ  by  L  Lewin  {Z*if»chr.  /,  Blulogie^  xvj,  by  N.  Ti^chirwinsky 

{JlntL)^tiiM\  by  Dr.  L  Muuk  (  VircJiowB  Aiclni\  Ixxvi  130j,  with  somewhat 

I      eDutradictory  results.     Of  these  experiments  the  most  extensive  are  those 

^Mf  Munk,  who  seems  to  have  used  all  prnpor  precautions,  and  fiiimd  that 

BRiyeenno  iias  no  effect  upon  the  eliuiiiKition  f>f  urea  or  the  general  bi>dily 

tiiitrition.     The  results  reached  by  Lewin  correspond  with  those  of  Munk. 

Tschirwinsky  omitted  fatty  materials  from  the  lo<jd,  and  found  that  whilst 

uL  first  the  elimination  of  urea  was  Jiminisherl,  it  afterwards,  under  the  use 

<jf  Very  h*rge  doses  of  glycerine,  was  increa.<*ed. 

^^    ^Vith   our  present  evidence  it  must  be  considered  most  probable  thar. 

^^Klyceriue  hiis  nu  controlling  power  over  the  waste  of  nitrogenous  tissues,  but 

■      there  is  reason  to  believe  tbut  it  is  in  some  manner  burnt  ii|»  in  the  system, 

^^nd  Ims,  therefore^  some  slight  food  value.     It  is  undoubtedly  absorbed^  and 

^HlhoQ  ^iven  very  largely  can  be  recognized  in  the  urine^  whieh^  in  some  ex- 

^^^■eriments,  Tschirwinsky  fout»d  to  contain  as  much  as  8.7  per  cent,  of  it, 

^^^Even  when  given  freely  it  seems  to  be,  at  least  in  part,  changed,  fince  both 

^■DBliinowitseh  {ArcL/,  d.  Ges,  Phyniohg,^  xiii.  453)  and  Floss  (IhttLy  xvi. 

^Bl53)  have  found  a  new  substance  in  the  urine  wliich  they  believe  to  be  a 

^Poerivalive  product  from  glycerine,     M,  Catillon  found  that  it  wtis  not  elira- 

]      inuted  by  the  skin  or  intestines  even  when  it  purged,  and  was  only  partialis 

eliminated  with  the  urine,  whilst,  in  u  Bories  of  Very  careful  experinientb^ 

Munk  fuuiul  that  when  given  in  small  quuniiiies  it  cannot  be  dcteeted  in  tlie 

ine.     According  to  Fuchs-itiger,  the  bloody  urine  produced  by  poisonous 

contains  an  abundance  of  the  coloring  matter  of  the  blood,  but  no 

Q  corpuscles  {Pjiu^f^/s  Arch,  Bd.  xi.  p.  5&2),     Very  interesting  in  con- 

iction  with  the  use  of  {.dycerine  in  diabetes  is  the  assertion  of  Fueh^inge^ 
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\PflugerB  Archh,  xii .  p.  501  ;  Centmlb.  Med,  TFiM.,  1877),  that  in  rabbits 
slightly  poisoned  with  glycerine  no  sugar  appears  in  the  urine  after  the 
"  diabetic  puncture."  The  experiments  of  Eckhard  gave,  however,  a  coo- 
trary  result  {Ctntralb.  Med.  Wisseu.,  1876,  p.  273),  and  Catillon  affinni 
that  given  in  very  large  continuous  doses  glycerine  increases  the  amount  of 
sugar  in  the  blood. 

Therapeutics. — Locally  applied,  glycerine  is  perfectly  unirritating,  and 
is  much  employed  as  an  emollient.  The  chief  disadvantage  that  attends  its 
use  is  its  stickiness ;  on  the  other  hand,  its  non-volatility  and  its  hygroaoopic 
properties  give  a  persistency  to  its  action  which  is  often  veiy  advantageous. 
It  enters  largely  into  the  composition  of  popular  emollient  ointments,  or 
"  creams,**  as  they  are  called,  and  b  often  used  itself  for  chapped  hands,  ex- 
coriations, and  similar  troubles.  It  is  also  employed  by  dermatologists  to 
some  extent  in  chronic  eczema ;  in  seburrhoea,  whether  affecting  the  hairy 
scalp  or  other  parts,  it  is  asserted  to  be  especially  useful,  softening  the  masses 
of  secretion,  and,  used  in  conjunction  with  such  remedies  as  borax,  zinc,  and 
acetate  of  lead,  diminishing  the  amount  of  secretion.  When  there  is  a  want 
of  sebaceous  secretion,  it  is  said  also  to  act  efficiently  ;  in  scabies,  pruritus^ 
and  even  psoriasis,  glycerine  is  used,  diluted  with  water,  as  a  vehicle  for 
more  active  remedies.  Upon  the  mucous  membranes  glycerine  acts  very 
much  as  it  does  upon  the  skin,  and  diluted  with  water  is  very  useful  in 
cort/za,  and  even,  by  enemata,  in  dysenteric  ;  in  croup  or  laryngitis  it  may 
with  advantage  be  applied  freely  by  means  of  a  large  camers-hair  brush  to 
the  orifice  of  the  larynx,  so  as  to  run  into  the  latter.  In  laxative  doses  it 
is  asserted  to  be  very  effective  in  hemorrhoids.  It  also  forms  an  exceUent 
basis  for  mouth-washes;  or  a  paste  may  be  made  with  it  and  borax,  or 
similar  substance,  for  use  in  ulcerations  of  the  same  cavity.  The  list  of 
diseases  in  which  this  remedy  is  employed  might  be  very  much  lengthened  ; 
but  the  examples  already  given  are  sufficient  to  indicate  the  range  of  its 
application  as  an  emollient  and  a  vehicle.  There  are  certain  persons  upon 
whose  skin  and  mucous  membranes  even  the  purest  glycerine  seems  to  act 
as  an  irritant.  This  influence  is  most  intense  when  the  glycerine  is  nearly 
or  entirely  fi-ee  from  water.  It  is,  however,  dbcemible  even  when  the 
remedy  is  much  diluted,  and  often  prohibits  its  use.  The  existence  of  this 
idiosyncrasy  to  glycerine  can  be  determined  only  by  trial. 

When  administered  internally  in  doses  of  one  or  two  ounces,  glycerine 
acts  as  a  gentle  but  very  uncertain  laxative.  I  do  not  think  that  a  single 
dose  has  any  other  perceptible  effect.  It  was  long  ago  proposed  as  a  sub 
stitute  for  cod-liver  oil  in  cachectic  diseases,  but  failed  to  acquire  reputation. 
Nevertheless,  the  results  of  Catillon  would  seem  to  demand  for  it  more 
extensive  trial.  That  observer  states  the  proper  amount  of  it  to  be  half  an 
ounce  to  an  ounce  in  the  course  of  the  day  in  three  doses.  It  has  also  been 
proposed  and  highly  commended  in  diabetes,*     It  appears  to  be  harmless  in 

•  For  literature  and  d\BOUftft\oii  ot  \>o\tiV,  %^^  Z\«wu»etC*  Eiic>|c:\Ai^d.va>x^Vx^L 
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lis  affection,  and  therefore  may  be  tined  m  a  sweeten! ng-matcriu I  Tor  coffee, 
ten,  niid  other  beverjges ;  but  thern  la  no  reason  to  believe  ilmt  it  exert*«  any 
^iitrol  over  the  disease.  The  most  huportuot  internal  use  of  glycerine  is  aa 
Bliarmless  substance  which  has  tlie  p4jwcr  of  disguising  nuuseouj;  tnediuines. 
in  til  is  way  it  may  be  eruploved  with  castor  oil^  in  emulsions  of  turjientine^ 
tD  Bolutions  of  iroTi,atid  in  various  mixtures.  It  seems,  as  it  were,  to  envelop 
Bie  medicinal  substances  and  prevent  their  acting  on  the  palate*  Piattma^ 
fe  Gli/cerlte  of  Starch  (Gl^ctrihtm  Amf/h\  U.S.),  is  often  used  i\n  a  pro- 
tective: Gltfceriie  of  YM  of  Egg  {Gi^cerituni  Vitelli^  U.S.)  is  chiefly 
Dpioyed  in  making  emulsions. 


|P0DLT1CE8, — Under  the  head  of  Emollients  I  shall  also  speaV  of  poultieea, 
liivh  are  moist,  sofl,  scarcely  adhesive,  perfectly  bland  plasters,  used  to  a 
ry  |;:i-eat  extent  to  combat  superficial  inflammation.  Puultices  wre  njucb 
yre  powerful  agentd  than  the  true  fatty  emollients^  and  are  much  more 
^pable  of  being  abused :  the  results  of  such  abuse  will  be  spoken  of  directly 
A  poultice  may,  of  course,  be  stimulating  and  irritant  if  made  of  such  a 

tlbstance  as  mustard ;  but  the  emollient  or  true  pctultice  is  prepared  out  of 
mc  bland  material,  which  is  totally  free  from  action  uj^m  the  skin.  I  de> 
Dot  think  that  there  is  any  difference  whatever  in  the  action  of  the  various 
substances  usually  employed  in  the  preparation  of  poultices,  the  latter  de- 
pending for  their  remedial  powers  solely  upon  the  wannth  and  water  which 
tliey  contain.  Water,  when  pure  and  of  a  ten»perature  a|>proximiiting  that 
of  the  hotly,  is  a  sedative,  checking  all  action,  possibly  by  a  direct  influence, 
but  probably  by  the  merely  mechanical  acts  of  dilution  of  the  f>abulum  and 
of  separation  of  the  germinal  gninulcs.  It  is  also  a  relaxant,  rendering  all 
|iieues  stjakcd  in  It  soil  and  yielding. 

m  Poultices  are  stimetimes  apjilied  in  the  early  stages  of  phlegmonous  and 
Ijlier  superficial  inflammations,  for  the  purpose  of  checking  the  morbid 
fction.  Their  influence  is  in  such  case  simply  one  of  sedation,  and  they  are 
certainly  not  so  eflGicient  as  the  cold-water  dressing.  They  are,  however, 
especially  useful  in  the  advanced  stages  of  inflammation,  wlien  suppuration 
has  already  commenced  or  is  about  to  set  in.  Clinical  experience  has  demon- 
strated that  they  now  favor  the  formation  of  pus.  It  is  hardly  worth  while 
to  discuss  how  they  do  this,  so  long  as  the  natural  method  in  which  pus  is 
produced  is  a  matter  of  dispute.  If,  as  Cohnhcim  believes,  pns  is  composed 
solely  or  largely  of  out- wandering  white  blood-corpuscles,  it  is  evident  that 
the  relaxing  influence  of  a  warm  poultice  will  greatly  facilitate  the  escape  of 
theise  bodies.  Further,  the  j>oultice  in  the  latter  stages  of  a  superficial 
phlegmon  not  only  hastens  the  formation  of  pus  in  the  inflammatory  focus, 

tut  les^  ns  irritation  in  *-be  outlying  parts  by  its  scdiitive  action^  and  so 
iften.H  the  tissues  as  to  aid  in  the  passage  outwards  and  the  discharge  of  the 
inflummatory  products.     When  poulticing  is  too  long  persisted  in,  the  part 
comes  pale  or  white,  swollen,  relaxed,  and  has  a  sodden  look ;  the  granu- 
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ktions  of  tlic  ulcer  or  aluecefis  are  Iarge»  pale,  and  veiy  flabby,  iind  all  the  ritd 
actions  are  below  tlie  norma]  point  It  ifl  poseible  ibat  pvch  denth  of  a  part 
might  be  brought  about  by  continuous  poulticing.  Be  ibis  »*  it  nmj,  aft^r 
tlio  di»clinrj:e  ui'  pu»,  whenever  iLc  parts  put  on  llie  tti?pect  juiit  spoki'ii  of. 
the  puukic<3  »1\ould  be  removed  and  ^linmlating  applieufjona  be  8ub8lituC4?ti 

So  fur,  the  use  of  poultieei^  to  cuuibat  exti'iriui  in^jiminutioita  Uoa  iduDt 
been  spoken  of;  but  clinical  experience  has*  demonfttrmted  their  value  in  ii>- 
t'Crna]  infliinimations^  even  when  Huch  di'Of»'se:ited  tintaiss  an  the  luop^  mrc 
affected.  Their  action  in  th&te  cases  m  somewhat  different  fratii  tliat  irliidi 
they  exercise  over  superficial  inflammutions,  Accordinfj;  to  tbo  tltclatcs  uf 
expcTience,  thcj  should  be  applied  very  hot,  and  be  frequently  reniiwed ; 
very  oh4m^  too,  a  amall  amount  of  mmitard  or  of  mmm  aimiliir  ^iiituUttn^ 
tufiterial  i.s  added  to  them  with  advautjme.  As  a  resuU,  them^  (Mmttloca  ael 
■8  gentle  but  deep-reaching  counter-irritants,  which  in  all  likelibfMMl  *!&ael 
not  merely  the  blood- vessela  of  the  skin,  but  also  those  of  th«s  dubdemtal 
tissue.  When  it  is  borne  in  mind  that  in  all  these  cases  the  puoluee  i 
applied  to  a  very  larj^e  surface,  it  will  bo  readily  ptcrcelvod  that  this  Ciiuat* 
irritation  Ls  a  powerfiil  one,  Thu»,  \n  pleurist/^  or  in  pnemnonia^  thii  ' 
anterior  or  poisterior  surface  of  the  chest  is  covered,  iir  perhaps  lUe 
dheet  is  enveloped,  by  the  jacket-poultice.  In  periimiUh^  the  poultice  i 
be  as  large  as  the  abdomen  of  the  patient.  Now,  in  cither  of  the 
mentioned^  it  is  plaiD  that  the  amount  of  blood  drawn  to  the  surfuoe 
be  confliderablc.  I  cannot  help  surmieing  that  the  water  of  the  poultice  to 
acme  oases  actually  aoaks  through  and  reaches  the  affected  tisaue  so  la  lo 
exert  its  direct  sedative  in^iience  upon  iL  In  lung-diseases  of  chUdren, 
whose  chest-walla  are  very  thin,  the  value  of  poultices  has  scetnod  to  me 
much  greater  than  in  corresponding  afiections  in  adults ;  and  it  is  not 
illogical  to  believe  that  the  difference  may  he  dependent  upon  the  inequ&liCf 
of  the  chest- walls. 

Fhvxfeed  mml  is  the  most  frequently -used  substance  for  making  poulti< 
for  which  purpose  the  large  amounts  of  oil  and  mucilj^  which  it  cooti 
especially  lit  it.  Ground  stippeiy  rhn  makes  a  very  elegant  dcmulceiit,  i 
laginous  poultice.  Ordinary  mush  from  Indian  meal  uffoixls  a  cheai|i  ttnd 
very  serviceable  material,  and  hrtad  and  milk  makes  a  popular,  very  tniki 
and  unlrritatiog,  but  expensive  poultice.  VVheo  a  poultice  is  to  be  appliisd 
to  affect  internal  organs,  and  consequently  has  to  be  large  and  enpnlilo  of 
holding  the  heat  for  a  long  time,  tlie  choice  of  material  lies  exclusively  b^ 
tween  flaxsticd  and  Indian  meid.  The  former  of  these  is  the  more  adhesive, 
and  makes  tlio  more  manageable  poultice;  but  popular  belief^  aad  I  think 
with  reason,  attributes  to  mui*h  a  superior  power  of  retaining  hraL  In 
either  case  the  poultice  should  be  put  on  as  hot  as  it  can  bo  bc»nie,  and 
should  be  covered  by  a  large  piece  of  silk  oil-cloth,  which  aids  in  rctainiitg 
not  only  the  moiature,  hut  also  the  heat  The  interval  of  renowiil  shoi 
be  ahurt,  and  should  be  governed  solely  by  the  rapidity  with  which 
applied  poukiee  grows  cold. 


CLASS  SV.-DILUENTS. 


A  DILUENT  is  an  iDdiierent  substance  which  is  abeorbed  and  id  itH 
pttfluige  through  the  body  Bimply  dilutes  the  various  fluids  of  the  organism 
aa  woU  as  the  excretions.  The  only  diluent  \b  water,  which  is  given  in 
rarious  forms.  Thus,  the  natural  medicinal  waters  owe  much  of  their  value 
to  the  Wgc  ijUantity  of  water  they  contain.  It  is  evident  that  wlicn  a  quart 
of  watiur  more  than  u^ual  \s  taken  into  the  system,  it  must  whilst  it  fitays 
there  hssiju  the  concent  rat  ion  of  the  bodily  lifjuids,  and  must  Bnally  in  soma 
way  find  an  exit  fmm  the  body.  The  increased  excretion  even  of  water 
tue:ins  incrcascHJ  action  in  the  eliminating  glands;  and  the  water  pass^ing  out 
of  the  bKx*d  must  always  carry  with  it  more  or  less  of  the  soluble  mattera 
contained  in  the  same^  so  that  whilst  the  perc-entage  of  solid  matter  in  the 
urine  or  in  the  sweat  may  he  lessened  by  large  potationa  of  water ^  ihe  actual 
amount  eliminated  is  no  doubt  increased.  Uence  water  acta  not  only  aa  a 
diluent^  but  also  as  a  depurant. 

It  is  especially  in  regard  to  the  urinary  organs  thai  water  is  employed 
medicinally,  with  three  distinct  possible  objects.  Thus,  it  may  be  used 
limjily  to  aid  the  re-establish  men  t  of  completely  or  partiaily  suppressed 
renal  secretion.  During  a  recent  visit  to  BcUevue  Hospital,  New  York,  I 
was  informed  that  in  aaitt*  Bright' g  dinetitff  water  had  been  found  to  be  a 
most  efficient  diuretic,  increasing  very  remarkably  the  urinary  excretion, 
relieving  the  irntati«jn  of  the  kidneye,  and  aiding  the  return  to  health.  In 
these  cases  at  leatit  half  a  pint  uf  water  i<hould  be  taken  every  two  hours. 
I  have  tried  it  in  chronic  Bright*s  disease,  and  found  it  to  work  well  in  some 
cases;  but  in  nthem,  no  increase  €)f  the  urine  taking  place,  the  water  acctt- 
inulat4?d  in  the  system  and  added  to  the  distress.  Again,  the  dilution  of  the 
arine  is  ofl<?n  important,  aa  in^o/iorrAtt-a^  or  when  there  is  a  tendency  to  the 
formation  of  either  gravel  or  calculi ,  Water  is  also  used  as  a  depurant  ia 
chronic  djHorders  in  which  there  Is  no  organic  disease,  but  an  habitual  torpor 
of  the  enmnctories, — cases  in  which  the  liver  is  said  to  be  torpid^  and  in 
which  there  is  a  foul  tongue^  habitual  costiveness,  and  a  scanty  urine  with  a 
tendency  to  the  formation  of  a  btcritioua  deposit*  In  those  cases  a  couple 
of  tumblerfuLi  of  water  upon  rising  will  often  produce  a  stool  after  break- 
fast^ as  well  as  increase  the  flow  of  urine.  Very  generally  a  mild  stdine  may 
be  adviintageously  added  in  small  quantity  to  the  water;  and  such  natural 
mineral  waters  as  thofic  of  Saratoga  are  especially  beneficial. 


•  For  expeHmentJil  «?id«aee  tb*t  wiitar  la  rabblti  doef  inoreaM  flow  of  bit«,  t««  Z&iril* 
«ki,  Ctntratb.fUr  Ckir,,  nit,  p.  327. 
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In  the  present  class  are  included  those  nialemls  usc<l  by  the  ph^'siciati  i 
extorrjiil  jip[>ii  cat  Jons  to  exclude  tlie  air  iind  to  protect  tuflmuod  dermal  Off 
otlier  tbsueia.  Sufficient  has  already  been  said  in  regard  to  tho  itiiportanot 
of  the  excfmiion  ut  the  air,  under  the  bending  v^  EuioHients.  It  u  ovid<?iil 
thjit  the  lutter  chiss  of  remedies,  ob  well  yui  demulcLiits,  act  as  prnl4?cUve»; 
but  the  class  of  Protectivea  prctper  aeeina  necessary  for  the  eousidcnitiijn  of 
certiiin  remedies  which  act  more  plainly  in  a  tneehatiicfU  method  and  n  Itich 
will  defend  the  skin  against  external  agencies. 

Fii"^t  to  be  considered  und<jr  the  prej^ent  class  are  certain  plasters,  used  I© 
protect  the  skin  and  raw  surfaces  from  external  intltienoes.  The  atUtr^ve 
plaster  (Empkutrum  Rcsinm^  U.  S.)  is  used  ciioniiously  for  nieebauictd  pur- 
poses. It  does,  however,  irritate  the  .skin  somewhat,  and  co(ifici|uctJtly  is 
rarely  employed  where  protection  is  the  (jnly  object.  Under  the  latter  cifw 
cuinstttnecs,  the  lead  platter  (^Empfnstrum  PlumU,  U.  S.)  or  the  §wtp  plntin 
(Etnplastntm  Sttpoiu\  U.  S.)  is  preferable.  Tbt^e substances  ore  free  fn 
krilunt  profWiTties,  but  are  very  slightly  adhesive,  and  are  scarcely  used  cxc 
to  protect  the  wkin  from  pressure  or  friction,  us  when  htd^mreM  are  threatened. 
They  should  be  spread  upon  Tory  soft  kid.  It  is  also  very  iniporlunl  tliat  tbc^ 
be  not  m  thick  or  hard  as  to  lose  tbcir  pliability.  If  they  are  ^tiff,  by  tlicir 
movements  during  the  motioos  of  the  body  they  often  do  more  harm  thuii 
j!;ood. 

OOLLODIUM-OOLLODION,   U.S. 

When  any  finely-divided  iigneous  body,  like  raw  cotton,  is  steeped  fur  « 
few  minutes  in  a  mixture  of  nitric  acid  of  the  specific  gravity  of  1.5  and  con- 
centrated sulphuric  acid,  and  then  srjueezed,  thoroughly  wai^hcd,  and  dried, 
it  gains Tibout  seventy  per  cent,  in  weight,  and  is  converted  into  a  siubbLineO 
known  jls  pj^roxi/hn^  or  ^un-coCtotu  The  change  consists  in  the  sul>»titu- 
tion  of  nitryl  (NO^)  for  a  portion  of  the  hydrogen.  There  are  a  Dumlier  of 
varieties  of  gun-cotton.  The  true  explosive  gun-cotton,  that  which  is  Jiloiie 
adapted  for  gunnery^  is  trinitroctllitlose.  It  is  not  so  s^4nblc  as  the  Ses«^  (itghiy 
iiiti-ttted  variety,  and  is  not  fit  for  use  in  medicine.  The  officinal  pyTuiytiN 
{ Pi/roxylhmm,  U.S.)  is  one  of  the  more  soluble  varietiei^  of  ^n-cH>CtoO| 
but  in  not  soluble  to  any  extent  in  ether. 

Gun-eotton  is  a  perfectly  inert  substance,  so  fur  as  the  external  »urf«co 
of  the  '^kin  is  concerned,  and  probably  has  no  efl'ect  upon  the  system  whcQ 
6(m 
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taken  intomally.  It  is  not  at  all  bolublc  in  water,  and  \t3  uiily  use  in  tnedi- 
dne  is  in  Uie  manufacture  of  coUodiun,  TliLs  substaiiL-o  is  uffiLiinilly  pro- 
parini  by  dissolving  two  bundred  |i:ruias  of  pyroxybn  in  ii  mixture  uf  twdve 
aod  a  ball'  fiuidounces  of  ^trujiger  ether  and  three  and  a  half  fluidijuncea 
of  stronger  alcohol  It  is  a  colorlesSj  slightly  opjalescent  liquid^  of  a  s^Tupj 
oonsiBtenco,  and  smelling  strongly  of  ether.  By  long  standing  it  deposits  a 
layer  of  fibrous  matt^^r,  and  beconiea  more  transparent.  This  layer  should  be 
reiweorporatt'd,  by  agitation,  before  the  collodion  m  u^ed.  When  it  is  ap- 
plied to  the  skin,  and  the  menstrua  are  allowed  to  evaporate,  collodion  forms 
a  colorless,  transpaient,  flexible,  and  strongly  contractile  film,  whtcli  adheres 
very  closel}^  and  ciinnot  be  readily  removed  by  wiisbing*  motion  <^i  the  part, 
or  external  mechanical  force.  As  this  coating  is  perfectly  impervious  to  air 
and  water,  collodion  is  much  used  in  surgery  for  various  purposes.  It  is 
evident  that  c:nre  should  be  u^d  in  its  application  to  abscesses  and  discharging 
wounds,  lest  it  should  prevent  the  discharge  of  pus.  Small  fresh  wounds 
are  often  very  advantageously  dressed  in  the  following  manner^  especially 
cuts  on  the  fingers  and  about  the  heiid.  If  necessary,  the  hair  should  fii-^t  bo 
shaved  off  the  part,  and  then  a  piece  of  coarse  gauze  or  moscjui to- netting,  of 
suitable  size  and  shape,  should  be  laid  so  as  to  cover  the  wound  and  extend 
idcross  each  side  from  half  an  inch  to  an  inch  and  a  half^  according  to  circum- 
ices.  One  end  should  then  be  tightly  fastened  to  the  skin  by  repeatjjd 
applications  of  the  collodion  with  a  camcl's-hair  brush.  When  the  adhesion 
bad  become  sufficiently  firm,  the  gauzo  should  be  drawn  so  as  to  close  the 
wound  tightly,  and  whilst  it  is  held  in  position  the  collodion  should  be 
applied  all  over  it  As  the  collodion  contracts  during  drying,  the  wound  \b 
more  and  more  tightly  closed,  until  at  last  a  firm,  perfectly  tight  dressing 
binds  it  close  together.  Of  course  in  deep  wounds  this  method  of  closure  ia 
not  to  be  used. 

The  contraction  of  the  collodion  film  is  u  great  drawback  to  its  use  for 
certain  purpofles.  This  can  be  in  great  measure  obriuied  and  the  film  uuide 
more  pHable  by  the  addition  of  from  eight  to  ten  drops  of  cjistor  oil  to  the 
ounce  of  the  liquid.  Under  the  name  of  Flexible  Colhdion  (OjHoditatL 
Flexile) y  the  U.  S.  Pharmacopoeia  directs  a  preparation  very  similar  to  that 
just  sfKiken  of.  It  contains  twenty  grains  of  Canada  turpentine,  besides 
ten  grains  of  castor  oil,  to  the  ounce ;  and  probably  the  sliiuukut  efiect 
of  the  tcrcbinthinate  will  make  itself  apparent  upon  some  susceptible  skins. 
Whenever  collodion  is  used  simply  as  a  protective,  one  of  these  mtnlified 
preparations  is  much  preferable  to  the  pure  article. 

Any  principle  which  is  soluble  in  a  miatture  of  ether  and  alcohol  may  be 
added  to  collodion,  and  In  tlds  way  medicinal  substances  may  be  ajiplied  to 
the  external  surfaces.  The  films  formed  are  often  less  firm  and  adhesive 
than  those  of  the  simple  collodion. 

Gutta-Pkrcua,  U.S.,  ii*  a  whitish  or  pinkish  solid,  the  concrete  juioe  of 
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the  Isonaiidi-a  gutta,  a  large  tree  growing  in  the  Malayan  Archipelago. 
When  pure  it  is  a  carbo-hydrogen,  but  as  it  occars  in  the  shops  it  contains  a 
minute  proportion  of  resin,  vegetable,  and  casein.  Under  the  influence  of  a 
mild  hoat  it  softens,  and  on  cooling  hardens  again.  Hence,  rolled  into  sheets, 
it  is  much  used  in  surgery  for  making  splints,  the  piece  being  plunged  into 
hot  water,  fitted  to  the  limb,  and  allowed  to  sUffen. 

Solution  of  GuUa-PercIia  {Liquor  GuttOrPerchaty  U.  S.)  is  made  by  dis- 
solving small  pieces  of  gutta-percha  in  purified  chloroform.  When  it  is 
applied  to  the  skin,  a  thin  elastic  adhesive  film  is  lefl^  which  protocts  the 
parts  from  the  air.  This  is  said  to  be  a  very  elegant  preparation  for  use  in 
mnall  cuts,  abraxions,  chapped  Ups,  and  the  little  injuries  which  come  within 
the  province  of  domestic  medicine  rather  than  that  of  the  professional  ait. 


DIVISION  II-NON-SYSTEMIC  REMEDIES. 


These  are  drugs  which  act  not  directly  upon  the  human  system  or  upon 
any  of  its  tissues,  but  upon  some  extraneous  material  or  entity,  either  in  the 
cavities  of  the  body  or  upon  its  exterior.  Thus,  an  antacid  neutralizes  acid 
in  the  stomach,  or  an  anthelmintic  kills  the  tapeworm  in  the  intestines,  or  a 
disinfectant  destroys  poisonous  emanations  in  the  exterior  world  and  thereby 
wards  off  disease. 


CLASS  L-ANTACIDS. 

Antacids  are,  strictly  speaking,  substances  which  are  capable  of  neutral- 
izing acid.  The  class,  as  here  defined,  contains  those  remedies  which  in 
medicine  are  used  for  the  purpose  of  neutralizing  an  excess  of  acidity  in  the 
prima)  viae.  They  are  almost  solely  employed  in  forms  of  dyRpepsia,  With- 
out doubt,  cardialgta,  gastric  uneaguiesH,  "  hearthum,^^  and  the  rising  of 
sour  water  in  the  mouth,  are  often  the  result  of  too  much  acid  in  the  stom- 
ach, perhaps  secreted  by  a  perverted  glandular  action,  but  more  probably  in 
the  great  majority  of  cases  formed  by  fermentative  changes  in  the  partially- 
digested  food.  As  excessive  acidity  of  the  stomach  causes  gastric  uneasiness 
and  derangement,  so  will  a  similar  condition  of  the  intestinal  canal  cause 
piun  and  spasm  and  fiinctional  disturbance  in  the  bowels.  This  is  seen  most 
frequently  in  infants,  and  is  very  oflen  associated  with  a  diarrhoea  in  which 
the  p:u*s«gt»8  have  a  green  color,  similar  to  that  of  spinach,  and  hence  are 
sometimes  spoken  of  as  "  spinach-stools."  In  diarrhoea  of  this  character, 
as  well  as  in  colic,  antacids  are  often  of  service  by  neutralizing  the  acid  in 
the  intestinal  canal. 

Clinical  experience  has  demonstrated  that  dyspepsia  is  often  pcmiancntly 
relieved  by  the  use  of  alkalies  when  they  are  given  steadily  day  after  day, 
about  twenty  minutes  after  eating,  for  a  long  time.  According  to  Dr.  Thomas 
K.  Chambers  {The  Indigestions,  Am.  ed.,  1870,  p.  67),  this  is  dependent 
upon  an  effect  pointed  out  by  Claude  Bernard,  the  augmentation  of  the  acid 
gastric  juice,  and  so  of  the  normal  peptic  powers  of  the  stomach.  The  same 
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authority  further  says,  *'  The  test  of  benefit  beiog  derived  from  &n  alkali  ij 
the  dose  not  requiring  to  be  increased  aa  the  patient  goes  on  taking  it,  but, 
on  the  contrary,  being  diminished  gradually,  while  relief  fnom  the  recurrenoe 
of  heartburn  continues  Btiil  to  be  experienced." 

Skk  headache  is  soraetimca  dependent  upon  gastric  Irritation  prodi 
an  esoQBS  of  acid  in  the  stomach*     This  true  sick  headache  ta  generally 
distinguished  from  migraine  by  the  early  occurrence  of  the  stonmob-inpiiip' 
tomSf  either  as  heartburn,  nausea,  Tomiting,  or  simple  gastiio  distreBS,  and  hj 
the  fact  that  the  pain  comes  on  with  an  attack  of  bUudness  or  of  ditsioai, 
and  is  not  limit^L^d  to  any  one  spot,  as  the  supraorbital  or  other  neundgic  fod^ 
but  is  felt  all  across  the  brows.     In  this  form  of  cephalalgia,  antacids  oAen 
afford  very  great  relief 

Various  substances  which  have  already  been  discussed  in  this  work  t» 
t^xcellent  antacids,  most  of  them  uniting  this  to  other  medicinal  properties 
Thus,  when  a  stimulating  antacid  is  desired,  as  is  very  often  the  case  m  nek 
headache,  half  a  drachm  of  the  aromatic  spirit  of  f^arttliom  may  bo  taken, 
well  dilute  with  wat^r.  Again,  when  a  laxative  antacid  ia  desired,  a  Uj*- 
spoonful  to  a  tablegpoonfu!  of  ma^esia  may  be  exhibited.  Potatm  md  its 
carbonates  have  already  been  dwelt  upon  with  suflictent  detail.  They  mj  bi 
used  as  antacids ;  but,  as  they  exert  other  powerful  influenC'Cd  upon  the  syBtem, 
they  are^  I  think,  not  so  generally  useful  as  the  soda  preparations.  NeTer* 
theless,  the  Solution  of  Puiassa  (^Liqiior  Potassx^  U.  S.)  is  hirgdy  eajJojed 
AS  an  antacid.  It  is  a  colorless  water-like  liquid,  of  a  strong,  acrid,  aihtlim 
taste,  and  is  made  by  boiling  a  solution  of  the  bicarbonate  of  potussiuai  with 
lime.  It  contains  only  five  and  eighutenths  per  cent  of  the  alkali,  bat  aet« 
upon  animal  and  vegetable  substances^  and  imparts  a  distinct  soapy  feel  to 
the  fingers  when  they  are  moistened  with  it  and  rubbed  upon  one  inotlwr. 
It  is  capable,  in  overdose,  of  acting  as  an  irritant  poison.  The  dose  k  too 
to  twenty  minims,  well  diluted. 

SODIUM. 

Unlike  potassium,  sodium  and  its  salts  have  very  little  influence  ti\m  Uie 
bigber  animals.  Frogs  are  much  more  affected,  it  causing  spinaJ  coovttUiotis, 
and  slowing,  or  even  diastolic  arrest,  of  ilie  heart  (Podoeaepow,  Virfk 
Arck,^  Bd,  xxxiii.  507 ;  Schonlein,  ArcL  /,  d,  Ge$.  PhyunL^  xviii.  26). 
M.  Ltiffout  affirms  that  soda  primarily  stimulates  the  frog's  heart  (  Compl- 
Rend.  Soc.  Biulog.,  1880,  282). 

On  the  other  hand,  Gmndeau  (Robin's  Journal  dc  T  Anatomif^  1SG4! 
found  that  one  hundred  and  seven  grains  of  the  carbonate  of  sodium  iTijccted 
into  the  vein  of  a  dog  produced  only  very  slight  symptoms,  and  that  thirtj- 
fivc  grains  of  the  nitrate  similarly  administered  to  a  rabbit  caused  only  iooii; 
convulsive  moTementa. 

According  to  Guttmann  (  Virchouii  Archiv^  Bd.  xxxv.),  however,  tli«  aodi 
»alta  thrown  directly  into  the  blood  in  very  large  amounts  will  sluwlj 
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Ceath,  the  agony  being  very  prolonged,  and,  when  the  cbloride  is  used,  con- 
vulsions being  developed. 

I  Both  Podocaepow  and  Guttn^uin  sissort  that  even  the  largest  doses  do  not 
•ensibly  affect  ihe  lieart  or  the  teni[>crntur€ ;  and  the  ktter  observer  further 
dcelnres  that  tiicj  are  without  influence  upon  the  nerve-centres,  the  periph- 
eral nen*cs,  or  the  niufcles. 
*  If  this  be  the  case,  however,  it  is  difEcult  to  perceive  how  they  cao  causa 
death ;  and  the  earlier  experiments  of  Podocaepow  indicate  that  they  do 

•exert  ti  very  feeble  action  upon  the  peripheral  nerves  or  the  niuscles. 
Upon  the  blood  the  iinmedrate  influence  of  the  soda  salts  is  very  slight, 
for  Podocaepow  asserts  that  one  part  dissolved  in  twelve  parts  of  blood  does 
not  affect  either  the  physical  characters  of  the  red  corpuscles  or  the  intensity 
of  the  o»one  reaction. 

The  effect  of  the  continuous  exhibition  for  a  few  days  of  large  amounts 
of  salt  upon  the  human  organism  has  been  elaborately  investigated  by  Dr, 
Miinch  (^Archw  Termu  Gcnicinschfr/t,  Arbeitenj  Bd.  vi*  p.  3t>9,  1863),  and 
found  to  be  very  feeble.  At  fir«t  there  was  a  slight  diminution  of  excretion, 
and  a  corresponding  gain  of  the  body  in  weight ;  but  afler  a  time  the  ex- 
cretions increased,  and  the  weight  of  the  h>ody  decreased.  The  variations 
•in  excretion  affected  chiefly  the  urine,  but  sometimes  the  perspiration  and 
fccces  were  also  influenced.  The  urine  was  rendered  alkaline,  but  its  solid 
ingredients  were  scarcely  at  all  affected. 

Although  a  certain  amount  of  the  soda  salts  is  a  necessary  food  for  the 
higher  animals,  yet  it  is  very  doubtful  whether  an  habitual  excess  of  them 
has  any  decided  effect  upon  nutrition.  MM*  Bamuurettc  and  Hyades  chiitn 
that  the  elimination  of  urea  and  uric  acid  (^Journ.  tie  Th&rap.^  18S0,  440) 
is  markedly  increased ;  but  an  examination  of  their  experiments  will  show 
that  this  conclusion  is  not  warranted  by  them,  and  tn  a  scries  of  experi- 
ments with  the  phosphate,  aceUite,  and  sulphate  of  sodium.  Dr.  L  Mayer 
{Zeifsch. /.  Kiui.  3Jcfl.f  1881,  82-95}  fuund  no  increase,  and  the  experi- 

•ments  of  A.  Ott  on  the  dog  gave  the  same  results  (^lluffinnnii  u.  Schwaibei 
\jahresbericht,  1883,  220).     Plourlez  (Compf.-Rertd^  t.  xxv.)  believes  that 
the  chloride  has  a  tonic  influence:  he  analyzed  his  blood  after  he  had  uaed 
daily  one  hundred  and  til'ty  grains  of  salt  beyond  the  ordinary  amount  for 
^Hthree  months,  and  again  af^er  he  had  taken  only  the  usual  qunntity.     The 
^^ved  ccirpuselea  were  very  decidedly  more  numerous,  the  filirin  slightly  more 
^^r«buiidant,  and  the  albumen  decidedly  leas  jibuTidant,  at  the  first  analysis  than 
at  the  second. 

As  Bidder  and  Schmidt  (Camtatt*M  Jahreshencht,  1852)  assert  that  the 
hvdrochloric  acid  of  the  gastric  juice  is  derived  from  the  chloride  of  sodium, 
and  as  llidiuteau  (Ul/nion  Mid,^  t.  xii.  p.  186,  1871)  found  that,  in  dogs 
L  with  ga^fitric  fistula,  both  the  quantity  and  the  acidity  of  the  gastric  juice  are 
ecidcdly  increased  by  the  use  of  salt  meat,  it  would  appear  probable  that 
aon  salt  acta  as  a  tonic  by  increasing  the  digestive  power.  On  the  other 
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laarid,  it  is  well  known  that  phyaiologistfl  are  still  dispating  as  to  whetiher  fm 
hjdrocliloric  acid  exists  at  all  in  the  gastric  juice.*  Further,  it  is  oeiHb 
thnt  popper  or  any  similar  caudiinent  will,  bj  its  local  aetiuru  increiL'^t*  iiif 
flow  of  git^tric  juice ;  and  in  ILtbuteiiu's  exj:M>rtinerits  the  mere  local  irrilii* 
tion  of  the  salt,  or  the  difficult  dij^estion  of  the  preserved  meat,  may  hivi» 
given  rise  to  the  increased  secretion  by  the  dtoniach. 

SoDAi  U.  S. —  Camtic  Soda  k  prepared  by  the  evapurntion  of  the  litjuor, 
and  occurs  in  graybh-white  fragments,  which  deliquesce  when  exposed  to 
the  air;  but,  as  rbe  fluid  absorbs  carbonic  acid  and  the  soda  in  iti*c(in* 
verted  into  an  efflorescent  carbonate,  the  lifjuid  is  after  a  time  conrcrtitjd  into 
a  white  powder.  Caustic  soda  is  powerfully  corrosive.  lAquar  Sodm^  ItS. 
— Solution  of  Soda, — A  colorleiss,  cxe^jeditigly  acrid  liquid,  coutainii)j:sil>out 
five  per  cent,  of  hydrate  of  8oda,  and  having  the  specific  gravity  l.Ual).  It 
ia  made  by  the  action  of  milk  of  lime  upon  a  solution  of  the  carbonate  of 
sodium. 


SoDll  Carbonab^  U- S. —  CarboTiafe  of  Sodium  occurs  id  colorlrta 
erystuls,  which  rapidly  effloresce  on  exposure  to  the  air^  and  fall  into  a  wliito 
powder.  The  taste  and  reaction  are  strongly  alksiline.  It  is  very  sf^l^^^le 
in  wuter^  insoluble  in  the  air.  The  chief  native  materials  from  which  if  is 
luanufaciured  arc  common  salt  and  the  sulphate  of  sodium.  A?  it  oocurs 
in  commerce,  the  carbonate  of  sodium  is  sufficiently  pure  for  ordinary  u«f- 
When  the  carbonate  of  st>dium  is  heated,  its  water  of  crystallization  i* 
driven  off,  and  the  officinal  Dried  Carbonate  {tSodH  CarlMjfitit/  EjtJticcatvtj 
U.  S.)  is  lefl*  This  may  be  given  in  pill-form.  Oommera'al  Bicnrlmof^ 
of  Sodium  (Sodii  Bicarhotias  Trualis^  U.S.)  is  a  white,  opaque  powder, 
containing  variable  amuuiits  (►f  soda  not  fufly  saturated  with  carbonic  ati J. 
Pure  Bicarbonate  of  Sodium  {Sodii  Bicarbotuns,  U.  S,)  should  alwiij*  be 
selected  for  internal  use.  Tlie  antacid  dose  of  these  preparations  ia  tea  to 
twenty  grains. 

THERiU»ECTlcs. — The  fact  that  soda,  in  moderate  amount,  has  nodepn'W' 
hxfL  action,  and  indeed  very  little,  if  any,  influence  upon  the  general  fj*lenii 
renders  it  preferable  to  potash  in  casisi  of  acidity  of  ilie  prima^  vm»  It  1! 
par  exceUeiice  the  alkali  for  acid  dyspepsia.  On  the  other  hai»d,  the  ciTcatn* 
Btaoce  clearly  establishfd  by  Dr.  Koberts  (  Uritmr^  ami  Rtnal DintoM*,  Aul 
ed.,  186G,  p.  240),  that  it  is  leas  powerfii]  as  a  solvent  of  uric  acid  ih«n  lif 
Bifiter  alkali,  together  with  the  profierty,  believed  to  belong  in  a  much  p^ 
degree  to  potash,  of  preventir*g  the  formation  of  uric  acid,  makc^  wjda  i 
very  inferior  value  in  uric  acid  grovel  or  uric  acid  diaihttus.  When  io 
any  case  it  is  desirable  simply  to  render  the  urine  alkaline,  and  at  the  same 

•  Smj  B»»riiiird'n  Fhtf^itAufjie  Erplrinirntnlt,  I.  n.  p.  ^^X  »!*<»  Phth,  Mfd,  Tim*m,  »vi  v^ 
Mid  for  a  discuaaion  uf  the  aut'jocr.  Frof.  F.  Q.  Suiitli'fl  note  to  lb«  Aiii«ri<?tti]  ^Ufitio  «f 
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KSMme  to  avoid  depressing  the  system  getifjrully,  soda  would,  on  tlieoretictU 
""  groan di3  at  least,  seem  preferable. 

Sodii  ActtaM,  U.  S.— Acetate  of  Sodium  is  «i  white^  slowly  cfflore.scent 

salt,  which  oeciirs  in  long  prisms  of  a  sharp,  bitterish  taste*     It  lias  heen 

supposed  to  have  the  same  remedial  piowers  m  the  acetate  of  potassium;  but 

this  h  certiiiiily  a  mistake.     It  is  rarely  if  ever  used  in  medicine.     Nitrate 

^o^&HliuiUj  although  oSiciiiHl,  Ls  not  used  m  a  therapeutic  agent. 

^^  OALX-LIME. 

^K  The  therapeutic  properties  of  fii;iked  Iiiiie  are  dependent  chiefly  upon  ita 
alkalinity  atid  it^  astnngeney.     It  does  not  pns.sc£a  the  ktber  property  in  an 

IemiucDt  de^zree^  yet  iti^  preparations,  when  properly  diluted^  whiten  and 
le^eu  the  secretion  of  mucous  membranes  tu  which  they  are  applied.  It 
ilso  appears  to  have,  ns  it  were,  a  sedative  influence  upon  mucous  mem- 
branes, lessening  their  irritahility.  Camtic  or  unslaked  linte  in  a  powerful 
caugtio,  but,  except  iu  the  form  of  Vienna  paste,  is  rai^ly  if  ever  used  as 
tuch.  It  is  more  soluble  in  cold  than  in  hot  water.  At  iM)°  F.  it  re- 
quires about  seven  hundred  times  its  weight  of  the  li(|Uid  to  dii^olve.  It 
i»  much  more  soluble  in  syrup  than  in  pure  water. 

"  LiQUQii  Calcis,  U.  S. — Soltitwnr  of  JAme. — Lime-water  is  a  colorless 
liquid^  having  the  &p.  gr.  L00I5,  and  containing  about  0.15  per  cent,  of 
lime.  It  bus  an  alkaline  taste,  and  k  nearly  do.**titute  of  irritant  properties. 
On  exposure  to  the  iiir  it  becomes  turbid,  or  forms  a  erust  upon  the  riurfftce, 

H  or  deposits  a  precipitate,  owing  to  the  absorption  of  carbonic  acid  from  the 
air  and  the  conversion  of  the  time  into  a  carbonate.  Twenty  minimi^  of 
s^rvp  of  lime  (*Syri/^w«  Calcis^  U.S.J  equal  a  fluidi>unce  of  lime-water. 

Therapeutics. — -Lime-water  is  used  internally  exclusively  for  its  effects 
upon  the  primse  vix»  In  vamitin^,  from  almost  any  cause  except  acute 
gastritis,  e<jual  parts  of  it  and  milk  afford  an  elegant,  simple,  and  much-used 
remedy.  If  the  vomiting  be  severe,  all  other  fmsd  should  be  inhibited,  and 
ooe  or  two  tableftpooufuls  of  the  mixture  bo  given  every  half-hour ;  the 
qtiaotityf  as  well  as  the  proportion  of  milk,  being  increased  a^  the  stontaeh 
is  able  to  bear  it.  As  lime-water  when  put  in  milk  prevents  the  torniatioa 
of  dense  coagula,  it  is  often  added  with  advantage  to  that  fiuid  when  used 
as  food  for  infants,  or  for  adults  with  weak  digestion.  As  an  alkaline 
astringent,  the  *ifrttp  is  often  useful  in  diarrhoea  iu  doses  of  one  to  two 
fluidfjichms  wi4l  diluted* 

B  Kxternally,  lime- water  has  been  used  i\a  a  wash  io  various  skin  diseaseB, 
especially  in  tinea  capitis  :  it  is  also  applied  to  ulcers^  and  is  said  to  have  a 
very  marked  influence  in  lessening  llie  aruount  of  discluirj^e.  Wheu  mixed 
with  an  equal  bulk  of  liriseed  or  olive  oil  {Linimentutti  Calcii^  U.  S*)f  lime- 
water  b  a  favorite  application  for  recent  bums:  the  thick ^  soapy  liquid  whick 
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la  formed  is  sometimes  spoken  of  as   Carron  Oily  from  the  omnie  of  the 
iron -works  at  which  its  reputation  wus  fi  r^t  made. 

Ltme- water  has  tlie  povTor  of  diiisolvin^  laueus,  aod  also  false  membrane^ 
and  has  therefore  been  mtrcKluccd  as  u  loeal  remedy  in  pMetulo-nuniltraH om 
croup  and  in  diphtheria.  It  is  sometimes  used  by  caasing  the  patient  to 
inhale  the  vapors  of  slaking  hme ;  hut  a  better  method  is  to  pulverize  lime- 
water  by  means  of  an  atomiier,  and  direct  the  spray  upon  the  back  of  the 
fauces  while  the  patient  b  respiring  deeply.  The  applica^tion  ehiiuld  be 
made  every  two  or  three  bours^  and,  in  patients  of  aulEeieut  age  to  allow  of 
ita  being  thorough,  is  oflen  very  servieeahle. 


OAEBONATE  OP  CALCIUM. 
Oialk  is  the  naiive,  friable  carbonate  of  caleium,  a  milk-white,  soft  solid, 
of  an  in^pid,  earthy  taste  ;  insoluble  in  water;  wholly  soluble,  with  effcr^ 
vescence,  in  dilute  muriatic  acid.  Oreta  Prseptirata,  U.  S* — Prepared 
Chalk  is  chalk  froed  from  itupurilies  by  pulverization,  levigation,  und  elu- 
trifttion  ;  a  white,  perfectly  smooth  powder,  Calcii  CarLwias  Prmcipiuitus^ 
U.  S, — The  Frtcipitated  Carhtmate  of  Otiicium  is  a  white  powder,  free  from 
gritiine^B,  which  is  made  hy  precipitating  chloride  of  caJcium  with  c^arbonate 
of  sod  in  m. 

TnERAPEUTics. — Carbonate  of  calcium  in  its  different  forms  ia  used 
internally  aa  an  antacid  and  very  mild  aj?tringent.  As  none  of  the  salts 
wliicli  it  forms  are  pur^nitive,  it,  with  the  other  preparations  of  lime,  h  the 
best  autaeid  when  diarrbtea  in  present.  The  erudc  chalk  should  never  be 
u»Ld,  but  the  other  pr€]>artinuns  are  probably  of  equal  value.  Some  }*no- 
titioners  claim,  however,  that  the  oysiUir-shell  b  more  acceptable  to  delicate 
stotnaehs,  on  account  of  the  animal  matter  which  it  oontains ;  and,  under  ike 
name  of  Castillon»  /*otc«f^T,  a  mixture  uf  saleji,  tnjgaciinlb,  sago,  aa  three 
partSy  prepared  oyster-shell  one  part,  and  cochineal  C(.  s.  to  ei:>lor  it,  has 
been  much  used  in  obstinate  summer  diarrhoeas,  A  drachm  of  this  is  boilc^d 
in  a  pint  of  milk,  and  the  decoction  taken  as  food  ad  Itbituin.  The  dc»6o 
id'  cjirhonate  of  calcium  is  twenty  grains  to  a  drachm.  Chalk  Mixtut^t 
(^Miatura  Cretan^  V,  S.)  is  generally  preferred  to  the  powder*  It  contains 
thiily  grains  of  the  chalk  to  the  ounce,  and  Is  given  in  doses  of  one  to  two 
toblospoonfuls.  It  is  often  combined  with  laudanum  or  paregoric  and  titio- 
ture  of  kino  or  aiteebu. 

Kxtemully,  prepared  chalk  and  the  precipitated  carbonate  of  calcium  are* 
used  OS  dcijiccants  and  protective  applications  to  itlcer»  and  dironic  l/un^M ; 
also  in  excessive  xweatin^  of  the  feetj  and  in  tntertri^  and  other  aficctaans 
of  the  skin. 
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Tbi81S  are  medicines  which  kill  or  cause  the  expulsion  of  intestinal  irorm>* 
They  are  sometimes  divided  into  vermicides^  those  which  kill,  and  vermifuges^ 
those  which  expel ;  but  there  ia  little  or  no  practical  use  in  the  division.  It 
IB  of  much  greater  importaoce  to  establish  the  relations  between  the^e  Jrnga 
and  the  different  species  of  entozoa,  sboe  clinical  experience  has  deuion- 
stiated  that  an  anthelmintic  very  efficient  against  one  form  of  intestinal 
worm  may  be  not  injurious  to  another  species.  Therapeuticallj  considered, 
the  entoEoa  may  be  divided  into  the  Tapeicorms  ( Tsmiss.)^  Round-worma 
(LHmbrici)j  and  Seaf-worms  (A^carides).  Tlie  last  of  these  difier  from 
the  others  in  that  they  are  to  be  attacked  solely  by  enemata. 

It  is  obvious  that  the  value  of  an  anthelmintic  depends  not  only  upon  iM 
power  of  poisoning  the  articulate^  but  also  upon  its  harmlessneas  as  regards 
the  patient.  Thus,  it  is  the  eminent  combination  of  these  qualities  which 
renders  the  infusion  of  quassia  so  valuable  in  cases  of  seat- worms,  whilst 
carbolic  acid,  though  very  efficient,  should  never  be  used  against  the  same 
parasite,  since  it  has  greatly  imperilled,  if  it  has  not  destroyed,  the  life  of 
the  patient  when  so  employed. 

There  are  certain  general  rules  which  govern  the  administration  of  aatliel- 
mintics,  and  which  should  not  be  lost  sight  of.  They  may  be  suunned  up 
as  follows :  Ijct  the  alimentary  canal  be  as  empty  as  possible,  so  that  the 
drug  may  act  with  the  greatest  force  upon  the  enemy »  Fur  this  reason, 
anthelmintics  are  best  administered  e^rly  in  the  morning ;  and  in  obstinate 
cases  the  patient  should  be  reciuirod  to  flist  until  dinner-time. 

If  the  drug  be  not  itself  a  purgative,  from  four  to  eight  hours  after  ita 
admittistration  a  brisk  cathartic  should  bo  administered  ;  or  a  purgative  dose 
of  cdomel  may  be  combined  with  it,  as  the  bilious  purging  induced  by  tho 
lattet  drug  seems  to  be  especially  obnoxious  to  the  entoaoa* 


SPIGELIA-PINKROOT.  U,S, 
The  root  of  Spigelia  Marilandiea,  a  herbaceous  perennial,  growing  in  the 
Southern  and  Southwestern  United  States.  It  consists  of  a  knotty  head, 
with  numerous  fine^  crooked^  branching  rootlets.  The  odor  is  faint  and 
peculiJir;  the  t;iste  sweetish  and  slightly  bitter.  It  contains,  according  to 
the  analyses  of  M.  Fcneulle  and  of  R.  H.  Stablen,  tiinnic  acid,  6xed  and 
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,  volatile  oils,  reein,  and  a  bitter  uncrystallizable  body ;  but  exactly  upon  wLat 
its  virtues  depend  has  not  been  determined. 

Physiological  Action. — Although  there  is  sufficient  testimony  to  show 
that  pinkroot  possesses  decided  narcotic  powers,  yet  its  action  has  been 
scarcely  at  all  investigated  The  observations  of  Drs.  Hodge  Thompoon 
(Inaug.  Dissert.,  quoted  by  Eberle),  Eberle  {Materia  Medica  and  Ttiera- 
petUicSy  vol.  i.),  and  Spalsburg  {Boston  Med.  and  Sur^,  Joum.y  1855)  have 
shown  that  in  overdose  it  causes  symptoms  similar  to  those  produced  by  one 
of  the  mydriatics.  They  are  acceleration  of  the  pulse,  dilatation  of  the 
pupils,  heat  and  dryness  of  the  skin,  flushing  and  a  swollen  appearance  of 
the  face,  with,  in  Eberle's  cases,  talkative  delirium.  Two  fatal  cases*  of 
poisoning  by  it  are  said  to  have  been  recorded  by  a  Dr.  Chalmers. 

Therapeutics. — Spigelia  is  a  most  efficient  remedy  in  cases  of  the  round- 
worm, and  is,  when  given  within  the  bounds  of  moderation,  entirely  safe. 
It  appears  to  narcotize  the  worm,  and  requires  the  use  of  a  brisk  cathartic. 
The Jluid extract  {Extracium  Spigelix  Fluidum,  U.S.)  is  efficient  in  doses 
of  two  fluidrachms.  A  better  preparation  is  the  Fluid  Extract  of  Spigelia 
and  Senna  {Extractum  Spigtlix  et  Sennse  Fluidum,  U.  S.  1870),  which 
is  much  liked  by  children  on  account  of  its  agreeable  taste.  The  doee,  for 
an  adult,  is  f  Jss;  for  a  child  two  years  old,  f  3ss  to  f  3i,  repeated  every  four 
hours  until  it  purges.  ^ 

AzEDARACH,  U.  S.,  the  bark  of  the  root  of  Melia  Azedarach,  or  Pride  of 
China,  is  used  in  the  South  as  a  remedy  for  the  round- worm.  It  is  said  to 
possess  poisonous  properties  similar  to  those  of  spigelia,  yet  it  is  affirmed 
that  animals  and  children  eat  its  fruit  with  impunity.  It  is  usually  given 
in  decoction  (Jii  to  Ojss,  boiled  to  a  pint),  the  dose  being  for  a  child  a 
t&blespoonful  every  two  or  three  hours,  until  the  bowels  are  affected. 

CuENOPODiUM,  U.  S.,  or  Worrmeedy  is  the  fruit  of  Chenopodium  anthel- 
minticum,  or  Jerusalem  Oak,  a  rank,  odorous  plant,  growing  about  waste 
places  in  the  suburbs  of  towns  in  the  United  States.  It  consi^its  of  minute, 
globular,  light-brown  seeds,  about  the  size  of  a  pin's  head,  of  a  nauseous 
odor  and  pungent  tast^,  due  to  the  volatile  oil  which  they  contain  in  large 
quantity.  Woi'viseed  Oil  {Oleum  Chenopodii,  U.S.)  is  of  a  light-yellow 
color,  becoming  darker  and  less  fluid  by  age,  of  a  peculiar  powerful  odor 
and  a  hot  burning  taste.f  It  has  been  used  in  hysteriay  but  is  now  employed 

*  These  cases  appear  to  have  been  iiwlefiiiitely  copied,  and  are  of  doubtful  authenticitjr. 

f  In  the  Maryland  Med.  Journal,  vol.  iv.  page  20,  Prof.  T.  R.  Brown  reports  a  ease  in 
which  death  was  nttributcd  to  the  taking  of  an  ounce  or  more  of  worm^eed  oil  in  divided 
dofes.  The  puticnt  wus  found  in  bed,  unconseiousi,  with  vomited  matters  over  his  sur- 
roundings, after  some  hours  became  sensible,  relapsed  an  hour  or  two  later  into  beavj 
Bleep,  wius  again  routed,  and  whilst  playing  cards  became  aphakic,  deaf  to  eonvorsation, 
acutely  sensitive  to  other  sounds,  and  finally  died  with  bomiplegio  apoplexy.  It  is  plain 
tbnt  the  wormseed  was  not  the  direct  immodiate  cause  of  all  these  symptoms  or  of  the 
fatal  result. 
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ily  as  :m  nnthchinntic  njrniimt  the  luuibricus,  and  more  rarulj  tlie  tapeworm. 
It  in  very  cfErit'iit,  iiiid  ten  diup,^  of  it  on  ftupir  uiiiy  be  given  to  a.  fliild 
rec  years  old,  bofaro  brmikfiu*!,  dinner,  and  supper j  tor  two  days,  followed 
►y  a  brisk  purge. 

Braykra,  U*S.,  ot  Koosso^  is  the  dried  fl*)wcrsand  unripe  fruit  of  Bniyera 

aothelmiutica,  a  tree»  nailre   of  Abysbinitt.     They  occur   in   compressed 

irrecnish-yellow  ulusters,  of  a  fragrant  balsamic  odor  and  n  tiiate  wliich  in  a 

little  while  i^*  aerid  and  disugreeabte.     Kooaso  contains  a  volatile  oil,  taimio 

dd,  and  a  resin,  Koostin  or  Taenim^  discovered  by  Pavesi.     This  ia  crystal- 

Qc,  white  or  yellowish,  slightly  soluble  in  watcr^  freely  so  in  alcohol,  and 

shoWQ  by  Dr.  Bcdall  {Sydenham  Year-Bouk^  1S6S,  p,  47 6 j  to  be  the 

ctive  principle  of  the  drug,   which  yields  about  thrco  per  cent,  of  it, 

Iraycni  Is  a  most  efficient  remedy  against  the  tapeworm,  and  even  in  large 

i  cffluives  no  greater  itjcunvenience  to  the  patient  than  some  nausea,  ab- 

lominul  paiu^  and  ItKAScncss  of  the  bowds.     It  is  generally  not  necessary  to 

Iminister  any  purgative  with  itj  and  the  worm  is  discharged  dead  with  the 

St  watery  passages.     A  hall-ounce  of  the  powdered  flowers  is  given  sus- 

pt tided  iii  water  {In/ttsmn  Bnt^fTse^  U.  S,,  Jhs  to  Oss)  in  the  morning,  with 

the  usual  precautiuns  us  to  diei,  or  from  twenty  to  forty  grains  of  koossin, 

^■mrupped  up  in  a  wafert  ma}'  be  substituted  for  the  crude  drug.     The  Jlmd 

^^mtfract  (Kafnictum  Bm^eri^  Flutdtimj  U.S,)  is  also  effident  in  doses  of 

^Blulf  a  fluidouncc.     Care  should  be  exercised  in  administering  bruyera  to 


SANTONIOA-SANTOSIOA.  U.S. 


^■Isistc. 


Levant  Wormseed  consists  of  the  unexpanded  flowers  and  peduncles  of 
Artemisia  Contra,  a  composit-e  of  Asia  31inor  and  other  parts  of  the  Kast, 
It  consists  of  pale,  greenish-brown,  smooth  hejids  of  four  or  five  tubular 
flowerSi  of  very  strong  aromatic  odor  when  rubbed,  and  a  bitter  disagreeable 
It  contains  volatile  oil^  resinous  matter,  and  a  crystalline  principle, 
^SatUontn  (SarUuuinuni^  U.  S.)»  «r  Saatofiinic  Acidj  which  occurs  in  color- 
less, pearly,  foiir-«ided,  orthorhombic  tables,  soluble  in  from  four  thousand 
to  five  thousand  parts  of  cold  and  two  hundred  and  fitly  parts  of  boiling 
water,  fredy  soluble  in  alcohol  and  chloroform,  moderately  so  in  cold  ether; 
iui^iluble,  or  nearly  so,  in  glycerine.  It  has  a  neutral  reaction,  but  unites 
with  alkalies  Uy  form  salts,  and  lieuce  is  fredy  soluble  in  alkaline  solutions. 
When  slowly  heated,  it  sublimes^  unchanged,  at  from  165°  to  175°  C» 
When  rapidly  heated,  it  is  eonvertcd  into  a  brownish-red  oil,  which  becomes 
Cttrmiue-rod  ujmju  the  addition  of  caustic  potash.     On  ex:^>08ure  to  sunlight, 

,  more  slowly,  even  in  the  ordinary  daylight,  the  colorless  crystals  of  san< 
tonin  acquire  a  golden-yellow  tint.  If  this  change  be  a  chemical  and  not  a 
meclianical  one,  the  alteration  must  he  very  slight,  since,  according  to  Krauas, 
the  ydlow  crystals  conduct  themselves  in  their  chemical  relations  precisely 
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as  do  the  colorless  crystals,  and  are  precipitated,  bj  the  addition  of  acid  to 
their  alkaline  solutions,  as  colorless  crystals. 

Physioloqical  Action. — Santonin  is  said  to  haye  been  first  introduced 
into  medical  practice  in  1830,  by  Dr.  Alms,  by  whom  and  Dr.  Kahler  it  was 
simultaneously  discovered.  It  is  at  present  used  almost  solely  on  account  of 
its  poisonous  action  upon  entozoa,  but  certainly  has  a  very  great  influence 
upon  man  and  the  higher  animals.  When  it  is  given  to  dogs  and  rabbits  in 
large  doses  it  causes  accelerated  breathing,  slowing  of  the  pulse,  univerBal 
trembling,  cramps,  free  salivation,  unconsciousness,  convulsions,  dilated  pupils, 
and  death.  (See  experiments  of — Manns,  Das  Santonin^  Marburg,  1851 ; 
Rose,  Vtrchow's  Archivj  Bd.  xvi.,  1859 ;  T.  Krauss,  Deber  die  Wtrkungem 
des  Santonins  und  Santonin-Natrons,  Inaug.  Diss.,  Tubingen,  1869.)  After 
death  the  lesions  are  not  absolutely  constant,  but  hyperasmia  of  the  nerve- 
centres  and  congestion  of  the  lungs  and  heart  are  nearly  always  present.  Ac 
cording  to  Rose,  dogs  will  recover  after  doses  of  from  thirty  to  sixty  grains, 
although  five  to  six  grains  will  produce  very  decided  symptoms ;  and  accord- 
ing to  Krauss,  thirty  grains  are  required  to  kill  a  rabbit,  even  when  they  are 
dissolved  in  chloroform  and  given  subcutaneously. 

The  symptoms  caased  by  large  doses  of  santonin  in  man  are  closely  similar 
to  those  which  it  produces  in  the  lower  animals.  There  are  several  fatal  cases 
of  poisoning  by  it  on  record.  A  child  five  years  old  was  killed  in  half  an 
hour  by  an  unknown  quantity  {Pharm.  Journ,  and  Trans.,  viii.  996),  and 
one  six  or  seven  years  old  is  said  to  have  been  destroyed  by  six  grains 
of  the  acid,  after  suffering  from  haemuturia*  {Bull,  TlUrap.,  Ixxiv.  362): 
four  grains  produced  very  serious  symptoms  in  a  child  four  years  old 
(Phurm.  Journ.  and  Trans,,  ix.  696).  In  Dr.  Grimm's  case  {Schweizer 
Zeitschri/t  fur  Med,  Chir.,  und  Gehnrtshilfe,  1852,  p.  493),  a  rather 
feeble  child,  five  years  old,  took  two  one-grain  doses  of  santonin,  and  was 
seized  with  convulsive  tremblings,  which  increased  in  severity  until  they 
became  severe  convulsions,  which  were  accompanied  by  unconsciousness, 
trismus,  pallor  of  the  face,  cold  sweats,  dilated  pupils,  and  rapid  pulse  ami 
respiration.  Thirteen  or  fourteen  hours  after  the  ingestion  of  the  poison, 
whilst  the  patient  lay  on  her  back,  quiet,  unconscious,  with  moderately- 
dilated  pupils  and  a  slow,  feeble  pulse,  death  occurred  suddenly.  No 
post-mortem  was  allowed.  The  santonin  is  said  to  have  been  chemically 
pure  and  to  have  been  used  in  other  cases  with  its  asual  results.  In  quite  a 
number  of  very  serious  but  not  fatal  instances  of  poisoning  the  symptoms 
have  been  similar  to  those  in  the  case  just  detailed ;  great  pallor  of  surface^ 
with  a  blue  color  around  the  eyes  or  involving  the  whole  countenance,  has 
been  generally  an  early  symptom  ;  vomiting  has  not  rarely  been  present,  and 
sometimes  has  been  accompanied  by  colicky  pains.     Besides  these  manifesta- 

*  Thifl  ifl  probably  a  miBtaken  obserration,  the  arine  being  only  blood-colored,  and  not 
•ontainiog  blood  (eee  p.  603). 
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tions,  giddiDeas,  mental  spatKj  or  stupor,  p^eat  coldoess  of  the  surface,  pro- 
mise ffweatingf  trembling,  mydriasis,  and  6nally  loss  of  consciousness,  with 
ooDvulfdons,  often  Tiolent  and  accompanied  by  upisLhotonos  and  cnipr\>gtboto- 
nos,  and  failure  of  resptratioQT  are  the  usual  phcnoineua  of  sautoniu  poisoning. 
The  circulation  seems  to  be  very  little  affected  (case,  Ardu  Brper.  F^hoL 
ic  Phirm,^  vi-,  p.  302j» 

A  very  curious  symptom  caused  by  santonin,  e?en  when  in  doses  which 

can  scarcely  be  called  tuxic,  is  xantliopcua,  or  ^*  yellow-seeing/*  as  the  Qei^ 

mans  tcnu  It.     It  wa^,  I  believe,  first  noticed  by  €alloud»  ami  has  since  been 

spoken  of  by  almost  every  writer  upon  the  drug.     Usually  it  consists  of  m 

^^ry  deep  yellow  tint  imparted  to  the  landscape  and  to  every  object  looked  at, 

in  effect  perhaps  most  comfwruble  to  that  of  looking  through  yellow  glass; 

somotijnes  this  yellow  is  replaced  by  green  \  and  Heydloff  states  that  he  has 

■eea  patients  in  whom  the  tint  was  red,  and  others  in  whom  it  was  blue.    Dn 

£djxi.  Boee  has  published  exceedingly  elaborate  papers  upon  this  clirum^ 

to|Miia;  but,  as  the  matter  is  of  intend  rather  to  the  physicist  and  student  of 

optioB  than  to  the  clinician,  I  content  myself  with  a  reference  to  his  memoirs, 

which  may  be  found  in  Virclutw'9  Arch  it?  (xvi.  233  j  xviiL  15;  xix.  522; 

XX.  245 ;  xxviii.  30).     Santotiia  is  eliminated  probably  in  a  more  or  lesi 

altered  condition  by  the  kidneys,  and  thus  gives  rise  to  a  very  characteristic 

syinptijm   or  sign  of  poisoning  by  the   drug  which  has  not  as  yet  been 

spoktfn  of, — ^namely,  disculoratiun  of  the  urine.     The  new  color  is  a  very 

marked  yellow,  which  has  at  firat  an  orange  tint,  but  after  very  large  doses 

becomes  saffron-like,  or  sometimes  even  a  purplish  red,  which  has  given  origin 

to  the  idea  that  blood  was  present     According  to  Manns,  the  addition  of  an 

alkali  to  the  yellow  urine  causes  it  to  become  red.     The  exact  nature  of  the 

^limiuatcd  principle  has  not  been  determined ;  it  is,  however,  probably  the 

*e0ult  of  an  oxidation  of  the  santonin,  as  is  believed  by  Kletziosky,  who 

merta  that  the  drug  receives  in  the  system  six  atoms  of  oxygen. 

The  results  of  the  ingestion  of  hirge  doi^es  of  suntoniu  show  that  it  has  a 
very  powerful  action  on  tiio  organism  ;  but  as  to  what  portions  of  the  latter 
are  especially  affected  we  have  no  inibrmation.     Bo»e  believes  that  the  chro- 

Iinato]«jiia  is  due  to  a  peculiar  action  of  the  drug  upon  the  nerve-centres ;  but 
It  JK^ems  to  me  more  prnbable  that  it  is  simply  the  result  of  a  very  faint  stain* 
t&a;  of  the  humora  and  oilier  parts  of  the  eye  by  the  drug,  and  is  analogous 
lo  the  similar  phenomeoon  su  me  times  seen  in  jamidice.  Like  very  many 
Other  substances  which  u^capo  through  the  kidneys,  santonin  increases  the 
flow  of  urine,  and,  [u.'curding  to  Dr.  Fiir<|uhar8t>n  {BntUk  Medical  Jouri^al^ 
1872),  increases  slightly  the  ermiiiiation  of  urea. 
TUKHAPKtJTiC8. — Dr.  D.  Dyce  Brown  {BnL  and  For.  Med^-Chir,  i?<t>.^ 

■  April,  1871),  having  noticed  that  a  blind  man  to  whom  he  was  giving  Sitn- 
tonin  for  worms  rcc*ovcred  to  an  extraordinary  degree  his  vinion,  has  rccom- 
mended  it  in  cases  of  loss  of  optic  nerve  power,  and  Dr,  Ogston  has  used  it 
nith  more  or  leas  complete  success  in  a  number  of  cases.     Although  Dr, 


^mth  more 
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Brown  had  ai>parently  no  knowledgo  of  it,  yet  many  years  before  kb  cxperi* 
ence  M.  Guepin  and  >L  Martin  recommended  the  drug  in  amuuroriM  (Ann^ 
dc  Thirap.^  18t>2).     >L  Gu^pin  believes  it  to  be  cspttcijilly  lUicfiil  in  firnmii- 
rosis  fuUowiiig  cljoroiditifi  and  iritia.     Whether  tlie  ueo  of  santomn  in  dii» 
eases  of  (he  t^ye  will  or  will  not  ever  amount  to  anything,  canntJi  nt  presenl 
be  Ujld ;  but  in   the  f)ast  the  drug  Lob  been  employed  almust  mjlely  as  oa 
anthelmintic  in  permins  troubled  with  the  iumhricotd  or  round  wormM,     It  tf 
a  paraKitttjido,  killing  and  not  expelling  the  worm,  iind  consequeoily  nbouM, 
when  used,  be  combined  with  or  followed  by  a  brisk  cathartic.     Espeoid 
ad  vantage  is  eaid  to  be  derived  from  the  joint  use  of  it  and  emlooid.    h 
has  been  employed  in  epikpstf  {Brit  M*fd,  Joum.^  1876,  ii.,  p.  787). 

ToxiOOt.OQr. — It  baa  been  denied  that  santonin  is  poistmrms,  ond  assertad 
that  the  evil  re^^ulta  which  have  followed  its  use  have  been  due  to  the  mixtttn 
of  str}'chnia  with  the  drug.  The  only  ground  for  this  opinion  is  that  in  oM 
or  more  cases  death  has  resulted  from  atrychnia  beinj;  mixed  wtth  sm* 
tonin,  or  else  sold  instead  of  santonin  {Lancet^  1877,  ii.,  fn.  857),  ihrvugh 
the  earolesauegs  of  an  apotheeary.  Dr*  Wak^  in  an  extended  exiiBJin»ti»tt 
{JahrtJtbericht /Ur  Friict,  Fkarmacie^  Bd  XV.),  found  that  the  santotiia  of 
the  shops  is  pure;  and  it  is  ioconceivablo  how  strychnia  could  be  iniiid 
with  it  except  purposely  or  by  the  groasesi  cirelessuosa.  Moreover,  tb« 
symptoms  which  have  been  produced  in  alleged  poisoning  by  aantoaio  m 
very  different  from  those  caused  by  strychnia,  and  are  in  close  aooord  wilh 
those  which  santonin  induces  in  the  lower  animals.  Finally*  in  some  of  tb« 
Tcport43d  cases,  seven  of  which  are  oollect<*d  by  Krauss,  the  santxMiin  wH 
examined  and  found  to  bo  pure.  Under  these  circumstances^  it  would  b« 
absurd  longer  to  deny  the  poisonous  properties  of  santonin*  Tbc  nawn 
large  doses  have  been  so  offc^in  given  without  serious  results  is  probiU/ 
the  great  hardness  and  inmilubility  of  the  cryatiUs  of  the  drug.  The  twit- 
meut  of  poisoning  by  santonin,  afler  evacuation  of  the  stomach  and  bof«l», 
must  at  present  bo  entirely  tentative.  One  case  appears  to  have  heen  nred 
by  artificial  respiration  {Arch.  Exp.  Path,  u*  Fhnrm.,  vi,,  p.  3U(l) ;  but  Pwf. 
Bins  (Ibid.)  has  found  in  animals  nitrite  of  amyl,  morphia,  and  arttfieitl 
respiration  alike  useless;  chloral  given  before  the  poison  he  fuund  of  senrion 

Administration. — Santonin  is  best  administered  in  the  fonu  of  bsengH^ 
which,  if  the  unbroken  cry^ls  are  used,  can  be  rendered  very  pltaoant  to  tU 
tiLSte,  so  that  children  will  cat  them  as  candy.  The  dtwc  of  santonin  for  ifi 
adult  is  two  to  four  grains  ;  for  a  child  two  years  old,  one-fourth  to  onfr-bilf 
grain.  Very  alarming  symptoms  have  been  caused  by  two  one-gniia  dostt 
exhibited  within  three  hours  in  a  child  eight  years  old  (Grimm) ;  in  a  chiM 
two  aiid  a  half  ye»rs  old,  four  grains  apparently  came  very  near  causing  denih. 
(Dr.  Berg,  Wiirttember^,  Medic,  (hrreitpmidenzfdatt ylSii2)\  and  in  the  fktsl 
case  noted  on  page  573,  only  two  grains  were  taken  by  a  child  ^ym  y<5ir»  M^ 
For  young  infants,  santonin  is  hardly  a  aafe  remedy  in  any  efficic  nt  doM, 
Wlicu  a  dose  of  any  size  b  given,  it  should  not  be  repeated  ixi  loss 
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gbt  hourS)  and  the  last  doee  sbould  be  acGompanicd  bj  a  purgutlre  amontit 

calomeb 

The  santoiiinate  of  sodinm  (Sodn  Santonimii^  U*S.)  bas  been  proposed 
iosteud  of  f^ntonio,  but  as  an  uutheliulotic  tt  is  muL-li  more  daDgerau;^  and 
less  efficient :  the  object  \&  to  get  as  oiuch  of  tbc  remedy  as  pusiiible  ia 
oootact  witb  the  woriu^  and  us  lo  do  this  a  alow^  not  rapid,  absorption  is 
necesMMiryy  the  inBolubiJity  of  santonin  is  an  advantajie. 

rr  AspiDiUM^  V,  S. — ^7sa!  MaSj  or  Male  Fern,  is  the  rhisome  of  A«?pidiaoi 
HIx  miafl,  or  male  fern  of  Europe.  Under  tbe  name  of  Aspidium  the  present 
IJ.  S.  Pbftrmttcopa?iii  recoj:nij£ee  it  and  tbe  rhixome  of  the  iwdi;-'enou8  A. 
mjirginiile*  Tbe  rbizome^  when  perfect,  is  six  to  twelve  inches  long,  and 
covered  with  krge,  brown,  iiubricuted  scales.  Its  taste  is  bitter  and  aatrin- 
gent.  Its  therapeutic  properties  appear  lo  reside  iu  an  olcorcmn  (  Olettrtmia 
A^puln^  U.  8.),  whielj,  as  extracted  by  tneaoa  of  ethfr,  is  a  dark,  thick 
liqDid,  of  a  bitt<>n!»h,  nauseous,  slightly  acrid  taste.  Male  fern  fa  employed 
almo^  exclusively  a^in^t  the  tapeworm.  In  its  administration  it  is  neces- 
sary lo  regard  strictly  the  ^Eeneral  rules  applying  with  greater  or  leas  force 
to  all  tbc  remedies  of  the  class,  which  are  espeeially  inipc-rative  when  a  drug 
is  employed  against  the  tapeworm.  The  patient  should  live  up<»n  luiik  and 
a  little  bread  for  one  day,  and  tbe  following  morning  take  a  full  dose  (f  3ss 
to  f5i)  of  the  oleoresin,  fasting,  and  repeating  it  in  two  or  three  hours.  At 
noon  the  patient  may  resume  the  use  of  food^  and  in  the  evening  a  brisk 
calhariic  s^hould  be  given.  In  overdoses  male  fern  atti  as  a  violent  int-estinal 
irritant,  and  six  drachma  of  the  oleoresin  have  caused  death  iu  the  adult 
{Lancet,  Oct  14,  1882). 

Pkpo,  U.S. — Pumpkin  Seed^. — ^The  seeds  of  the  ordinary  pumpkin  are 
a  mo«*t  valuable  remedy  in  canes  of  tapeiconn^  perhaps  even  more  cificient  tbaii 
tbe  male  fern,  and  jwrfeetly  harmless.  Two  ounces  of  the  seeds  may  be 
beaten  up  witb  sugar  into  an  electuary^  or  with  water  into  an  emulsion,  and 

taken  fasting  in  the  mornings  the  patient  having  dieted  the  previous  day. 

me  hours  alter  their  iulminj>tratiun,  a  brisk  purge  should  be  given,  Mr, 
L  G.  Wolff  asserts  that  the  active  principle  is  a  resiw,  wbieb  be  bus  found 

cient  in  doses  of  fifteen  grains. 

TuitPENTt^E,  in  doses  of  half  a  fluidounce,  baa  been  used  in  cases  both 

of  tajfetmjrm  and  of  round-icomi.     It  is  efficient,  but  i^  liable  to  produce 

leusant  effects,  and  should  be  employed  only  when  other  remedies  hnve 

in  used  without  success  or  are  not  to  be  had.     It  should  be  given  in  com- 

iotion  with  twice  its  bulk  of  castor  oil. 

GrajtatuMj  U.S. — Pomegranate  Rind.-^The  bark  of  tbe  pomegranate 
hi  fffieient,  though  very  unpalatable,  againt>t  tbe  lapewonn.     The  de- 


e22 


NO^'-SrSTEMIC  REMEDIES. 


coction  of  tlie  fresh  root  (Jii  to  Oj)  is  to  be  preferred ;  a  piot  of  it  to  be 
taken  m  tliree  doses,  an  hour  apart^  before  breakfast,  Tlie  French  chemist 
C.  Taoret  has  isolated  from  the  bark  four  alkaloids  {BuU.  de  Tktrap.^icnl 
316),  of  which  two,  pelletierina  and  uapelUdenna^  have  beeo  foond  bj 
Dujardio-Beautuetz  to  be  active  taaniacides.  Id  sufficient  amount  it  bsiitcii 
that  thej  net  in  the  mme  maimer  upon  the  hi*2;Iier  animals  as  does  cmitt, 
causing  paralysis  of  the  motor  nerves,  without  affeoting  sensatioti  or  lotu^ 
cular  contractibility  (Ibid.).  The  dose  of  the  salts  of  the  alkaloids iasiid 
to  he  4.6  grains.  The  efficiency  of  pelletierine  as  an  anthehiiintic  hiibeea 
confirmed  by  various  clinicians*  It  has  by  some  been  a»ed  in  doses  of 
twenty  grains.  Dujardin-Heuumeiz  also  has  employed  it  suecessfuilj  m 
M^ui^re  s  disease,  and  states  that  hypodermic  injections  of  six  grtioi 
produce  in  man  severe  vertigo  and  muscular  weakness  with  great  retiDil 
congestion. 

MucuNA, —  Ojwhage. — The  sharp,  rijjid  hairs  of  the  pods  of  Maoom 
pruricns,  an  East  India  plant,  were  formerly  used  in  eases  of  the  h)»flM?- 
worm.  They  are  believed  to  kill  the  worm  by  piercing  it.  The  pods  arc 
dipped  into  molasses,  the  hairs  scraped  off,  and  a  tablespoonful  of  the  thick 
mass  pven  to  an  odnlt — a  teiispoonful  to  a  child— morning  and  evenlog,  for 
three  days,  after  which  a  brisk  purge  is  administered. 


Eamala,  U.S. — Kamala, — The  haira  of  the  fruit  of  Rottlera  tJn^ 
toria,  a  plant  cultivuted  in  India  as  a  dye-stuff.  It  is  said  to  be  an  efficient 
parasiticide  in  cases  of  tapeworm.  It  is  an  orange-red,  very  itiiLanimiiblc, 
granuhir  powder,  mixing  with  water  wnth  some  difficulty,  and  wnlaioiDg 
trace-s  of  a  volatile  oil  and  coloring  resinoids.  to  one  of  which  Dr.  Antieffloo 
has  given  the  name  of  Rotiicnn.  Kameola,  in  full  doses,  is  actively  punp> 
live,  indeed  drastic,  and  sometimes  causes  also  nausea  and  vomiting.  It 
imparts  its  virtues  to  alcohol,  and  hence  may  be  exhibited  in  the  form  ol 
tincture.  The  dose  of  the  powder  is  from  one  to  two  drachms  suspended 
in  syrup,  given  in  the  morning,  and  repeated  in  eight  or  ten  hour*  if  it  dw 
not  purge. 


CLASS  III.-DIGESTAI^TS. 


I 


In  thiB  class  are  put  a  few  remedies  which  are  used  to  aid  the  stomach  in 
dissolving  the  various  articles  of  fuod.  There  are,  I  t!iink,  really  but  three 
articles  worthy  of  a  position  in  the  class :  namely,  pepsin,  hydrochloric  acid, 
and  lactic  acid.  Prof.  Geo.  B.  Wood  claims,  however,  a  position  in  it  for 
yeast.  The  theory  upon  which  the  lattor  drug  is  employed  l&  that  in  diabetes 
there  ib  an  exce^ve  formation  of  sugar  in  the  stomach,  and  that  the  yeast, 
by  causing  a  fermentative  alteration  of  this  into  acetic  acid,  will  do  good. 
With  our  present  knowledge  of  the  pathology  of  the  disorder,  it  ia  certain 
that  the  sugar  ia  not  formed  in  the  primsa  vias,  hut  in  the  liver,  or  at  least 
in  some  internal  viicua ;  and,  tliis  heing  so,  it  la  evident  that  the  theory 
above  spoken  of  falls  to  the  ground.  Further  clinical  experience  haa,  I 
think,  demonstrated  (he  useleasneas  of  yea^it  in  diabetes,  and  at  present  the 
remedy  is  very  rarely,  if  ever,  exhibited  in  that  disorder. 

PEPSINUM  SAOOHAEATUM.    U.B.-PEPSIH. 

As  every  one  known,  there  i.s  aeereted  by  the  gastric  glands  a  peculiar 
albuminous  body,  which  has  the  power  not  only  of  coagulating  albumen,  but 
dfto,  with  the  aid  of  acidulated  water,  of  redissolving  it.  To  tlm  principle 
the  name  of  pepsin  has  long  been  given.  A  discussion  of  its  nature  and 
properties  would  be  more  in  place  in  a  work  upon  physiology  than  in  one 
on  therapcuti*«,  and  I  shall  therefore  say  nothing  further  about  them. 

The  dried  stomach  of  calves  has  been  used  since  time  immemorial  for  the 
purpose  of  coagulating  milk,  by  housewives,  with  whom  it  is  customary  to 
place  the  dried  viscus  in  wine,  and  to  call  the  liquid  thus  formed,  as  well  as 
the  prepared  stomach,  renneL  It  b  stated  by  Dr  Jas.  Gray  {Edinburgh 
Med.  Joum,^  Jan.  1853)  that  renneUwine  should  be  of  such  strength  that 
one  teaspoon ful  of  it  will  coagulate  a  pint  of  milk.  Rennet  is  said  to  have 
been  long  used  in  England  as  a  domestic  remedy  in  dyspepsia  {Med.  Tima 
and  Gaz.^  April,  1857).  In  South  America,  the  inner  coat  of  the  gizzard 
of  the  ostrich  is  stated  to  be  put  to  a  similar  use  (E.  S.  Wayne,  American 
^ournal  of  Pkarmac^^  1868);  and  iu  our  own  country  the  dried  gizzards 
uf  chickens  and  turkeys  are  no  less  famous  among  medically-inclined  house- 
wives. 

Br.  Corrisart,  of  Paris,  Is  asserted  to  have  been  the  first  to  propose  the 
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use  of  the  active  principle  of  the  stomach  in  feeble  digestion ;  and  of  latter 
years  the  manufacture  and  consumption  of  pepsin  haye  become  very  greal 
Various  processes  have  been  suggested  for  the  preparation  of  the  drug,  but 
none  of  them  yield  a  pure  proximate  pnnciple,  if  indeed  pepsin  have  reaDj 
such  nature,  and  be  not  an  albuminous  body  of  varying  constitution.  Bj 
most  of  the  methods  of  manufacture  the  pepsin  is  obtained  in  the  form  of 
a  viscid  fluid ;  and  to  change  this  into  a  powder  requires  the  addition  of  a 
large  quantity  of  starch  or  sugar,  so  that  the  powdcied  pepsin,  as  sold, 
contains  a  considerable  percentage  of  forci<:n  material. 

Whatever  form  of  pepsin  be  used,  if  good  effects  arc  to  be  obtained  from 
it  it  must  be  given  with  acid,  unless  indeed  there  be  reason  to  believe  that 
this  constituent  of  the  gastric  juice  is  not  wanting.  Alcohol  destroys  the 
digesting  power  of  pepsin,  and  therefore  wines  are  inferior  preparations  of 
it.  The  reactions  of  pepsin  with  organic  and  inorganic  matters  are  veiy 
complex,  and  not  well  understood :  consequently  I  think  the  physician  should 
eschew  all  elixirs  or  compound  preparations  of  the  drug,  using  only  the 
powdered  pepsin  or  a  glycerole  of  pepsin,  or  a  freshly-prepared  digestive 
solution.  If  other  remedies  are  to  be  given,  it  is  no  great  hardship  to  write 
a  second  prescription  and  exhibit  them  by  themselves.  In  making  the 
digesting  fluid,  water  and  muriatic  acid,  or  glycerine,  water,  and  muriatie 
acid,  should  alone  be  employed  with  the  pepsin. 

Therapeutics. — It  is  a  question  of  some  importance  to  decide  how  far 
pepsin  is  valuable  and  reliable  as  a  medicine.  It  is  evident  that  any  influ- 
ence for  good  which  it  possesses  is  dependent  upon  its  solvent  power,  and 
that  this,  therefore,  is  a  measure  of  its  value.  According  to  the  experiments 
of  Dr.  C.  L.  Dana,  which  seem  to  be  very  reliable,  good  pepsin  ought  to 
dissolve  in  the  stomach  twenty  times  its  weight  of  albumen  and  the  U.  S. 
Pharmacopoeia  requires  that  the  pepsin,  aided  by  hydrochloric  acid,  should 
dissolve  filiy  limes  its  weight  of  coagulated  egg  albumen  in  five  or  An  hours; 
but  it  is  very  doubtful  whether  twenty  per  cent,  of  commercial  pepsin  will  do 
this.  One  of  two  conclusions  seems  to  be  inevitable :  either  the  doses  of 
pepsin  habitually  used  are  preposterously  small,  or  else  pepsin  acts  upon  the 
stomach  itself  in  some  way  as  a  stimulant.  Clinically,  pepsin  has  been  used 
with  asserted  advantage  in  the  loss  of  digestive  power  in  adults,  whether 
primary,  or  occurring  in  the  course  of  other  afiections.  Probably  four-fifths 
of  the  drug  which  has  been  given  has  been  inert,  either  originally  or  from 
the  method  of  its  administration ;  and  in  the  great  majority  of  cases  the 
good  that  has  been  achieved  has  been  probably  due,  not  to  the  pepsin,  but 
to  the  regulation  of  the  diet  and  habits  of  the  patient  and  to  the  drugs 
which  have  been  exhibited  along  with  the  animal  ferment.  Tlie  value  has 
been  over-estimated,  and  it  has  been  given  to  adults  in  ridiculously  small 
doses:  at  least  half  a  drachm  of  the  commercial  article  should  be  given  at  a 
dose.  The  testimony  as  to  the  value  of  pepsin  in  diseases  of  young  children 
is  very  strong.     To  such  it  is  generally  given  in  doses  nearly  as  large  as 
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those  usually  exhibited  in  the  cases  of  adults.  If  wc  represent  the  absolute 
digesting  power  of  ten  grains  of  pepsin  as  x,  it  is  evident  that  x  represents 
a  proportionately  much  greater  power  in  the  primsB  viae  of  a  child  than  in 
those  of  an  adult.  The  use  of  pepsin  in  children  is  therefore  much  more 
rational  than  in  adults ;  and  my  own  experience  is  in  close  accord  with  what 
seem  to  me  the  dictates  of  common  sense :  in  the  chronic  indigestion  and 
consequent  diarrliaa  of  young  children  it  may  be  tried  with  great  hope  of 
bcnofit.  To  a  baby  six  months  old  five  grains  may  be  given  in  a  little 
acidulated  water  after  each  feeding. 

Pancreatin. — Modern  physiology  has  shown  that  the  pancreatic  secrctioD 
has  varied  and  extensive  digestive  powers,  and  pancrent in,  pancreatic  ex- 
tracts, and  other  similar  products  are  now  found  in  commerce.  They  have 
been  especially  commended  by  Dr.  Wm.  Roberts  {On  the  Digestive  Fer* 
meuts,  London,  1881).  There  are  two  ferments  in  the  pancreatic  fluid,  j>an- 
creatic  diastase,  which  dissolves  starch,  and  trypsin,  which  is  closely  allied 
to  pepsin  in  its  activities.  Whcrf  milk  is  subjected  to  pancreatic  digestion 
in  the  presence  of  an  alkali,  it  becomes  fii-st  softly  curdled,  then  the  curds 
dissolve  wholly  or  in  great  part,  and  the  fluid  assumes  a  peculiar,  character- 
istic yellowish-gray  color,  and  acquires  a  peculiar,  bitterish,  to  most  persons 
unpleasant  taste.  It  is  now  peptonized,  and  is  not  coagulated  by  nitric  acid 
or  by  boiling. 

If  pancreatin  be  added  to  fresh  milk  without  an  alkali,  in  the  course  of 
a  few  minutes  the  liquid  acquires  the  property  of  curdling  abundantly  upon 
boiling ;  and  Dr.  Roberts  takes  advantage  of  this  fact  as  a  means  of  te.^ting 
the  activity  of  a  pancreatic  preparation.  The  value  of  a  sample  is  estimated 
as  the  number  of  cubic  centimetres  of  milk  which  are  transformed  to  the 
curdling  point  in  five  minutes  by  one  cubic  centimetre  of  the  sample  at  a 
temperature  of  40°  C.  The  liquor  pancreaticus  used  by  Dr.  Roberts  has 
a  power  oscillating  between  fifty  and  seventy.  In  applying  his  processes  for 
peptonizing  milk  this  must  be  remembered,  and  the  amount  of  pancreatin 
used  made  to  correspond.  Peptonized  milk  is  made  by  diluting  a  pint  of 
milk  with  a  quarter  of  a  pint  of  water,  heating  to  about  140°  F.,  adding 
two  teaspoonfuls  of  the  liquor  pancreaticus  with  twenty  grains  of  bicarbo- 
nate of  sodium,  digesting  in  a  warm  place  for  an  hour  to  an  hour  and  a 
half,  and  rai>in^  .momentarily  to  the  boiling  point;  at  the  temperature  of 
the  sick-room,  65°  F.,  the  digestion  will  usually  require  about  three  hours. 
Peptonized  milk  gruel  is  especially  commended.  It  is  made  by  first  pre- 
paring a  thick  gruel  with  arrowroot,  outmeal,  sago,  or  other  similar  fari- 
naceous articles;  whilst  still  hot,  an  equal  quantity  of  milk  is  added,  the 
mixture  to  have  a  temperature  of  125°  F.:  to  each  pint  are  added  twenty 
grains  of  the  bicarbonate  and  two  teaspoonfuls  of  the  liquor,  digestion 
allowed  in  a  warm  place  for  two  hours,  and  the  mixture  momentarily  boiled, 
and  then  strained.  Peptonized  heef-tta  is  prepared  by  simmering  half  a 
pound  of  minced  beef  for  two  hours  in  a  \\\\\.  of  ^\xl<ix  vio\vV\i\cv\\v^  V^<i.\iLV^ 

40 


626  NOA'SrSTEMIC  JiKMEDlES. 

grains  of  bicarbonate  of  sodium,  allowing  to  cool  to  aboat  100°  F.,  digestiDg 
at  this  temperature  with  a  tablespoonful  of  liquor  pancreaticns  for  three 
hours,  decanting,  and  momentarily  boiling.  This  beef  tea  is  said  to  be  about 
equivalent  to  milk  in  nutritive  value,  containing  4.5  per  cent,  of  oiganio 
solid:^,  three-fourths  of  which  is  peptone. 

Feeding  hy  the  Rectum, — It  is  sometimes  of  the  greatest  consequence  to 
feed  a  patient  in  other  ways  than  by  the  stomach ;  and  therefore  the  question 
of  nourishing  by  the  rectum  is  one  of  the  gravest  importance.  The  solvent 
influence  of  the  rectal  juices  is  practically  nothing,  and  formerly  the  attempt 
was  made  to  supplement  this  complete  lack  of  power  by  the  use  of  soups. 
It  is  evident  that  very  little  nutriment  can  be  introduced  into  the  system  by 
such  a  plan ;  and  consequently  feeding  by  the  rectum  has  hitherto  been  only 
a  "  forlorn  hope,*'  and  has  accomplished  little  good.  Dr.  W.  O.  Leubc 
(Deittsches  Archiv/Ur  Klin.  Med,,  1872)  has  proposed  a  new  plan,  which 
bears  upon  ita  face  the  marks  of  efficiency,  and  which,  as  he  h:.s  proven  by 
experiments  made  upon  dogs,  is  capable  of  yielding  to  the  blood  largely  of 
nutritive  materials.  Moreover,  he  has  by  it  maintained  life  for  four  weeks 
in  a  patient  who  had  been  poisoned  with  iodine  and  whose  stomach  rejected 
all  food.  The  plan  consists  simply  in  digesting  the  food  before  injecting  it 
into  the  rectum.  The  method  is  carried  out  as  follows.  The  pancreas  of 
swine  or  cattle  is  carefully  cleaned  of  fat,  and  50  to  100  grammes  thereof 
cut  into  very  small  pieces.  In  like  manner  150  to  300  grammes  of  beef  are 
prepared.  Both  substances  are  then  put  into  a  dish  with  about  50  to  150 
cc.  of  lukewarm  water,  and  stirred  into  a  thick  paste,  and  drawn  in  a  clyster- 
pipe  with  wide  opening.  In  many  cases  from  25  to  50  grammes  of  fat  may 
be  added  to  the  mixture,  also  at  times  some  starch.  An  hour  before  using 
this  clyster,  one  of  pure  water  should  be  administered,  to  clean  out  the 
intestines.  In  very  warm  weather  there  is  some  trouble  in  obtaining  and 
keeping  sweet  the  pancreas.  This  difficulty  may  be  avoided  by  making 
a  glycerine  extract,  which  is  said  to  be  quite  equal  in  digestive  power  to  the 
fresh  pancreas,  and  will  remain  good  for  several  weeks.  The  following  is 
the  iiKinncr  of  its  preparation.  The  pancreas  of  a  bullock  (which  is  suffi- 
cient fur  three  enemata)  is  finely  chopped  and  rubbed  with  250  grammes  of 
glycerine ;  and  to  each  third  of  this,  when  about  to  be  used,  are  added  from 
120  to  150  grammes  of  finely-divided  meat.  It  is  important  that  this 
maHS  should  be  injected  into  the  intestine  as  soon  as  it  is  made ;  for  if  it 
is  allowed  to  stand,  the  meat  swells  and  the  operation  is  thereby  rendered 
difficult.  For  these  preparations  of  Dr.  Leube  the  pancreatic  beef-tea, 
etc.,  of  Dr.  Roberts  might  perhaps  be  substituted  with  advanrajje. 

The  experiments  of  Dr.  L.  S.  Joynes  (Richmond  and  Louisvide  Med, 
Jnnrn,,  18G9)  have  shown  that  the  stomach  of  the  pig,  placed  in  water 
acidulated  with  hydrochloric  acid,  will  not  only  rapidly  dissolve  itself  but 
also  small  pieces  of  beef.  When  life  is  to  be  maintained  by  rectal  feeding, 
probably  a  preparatitm  uiude  iu  tliis  way  could  with  advantage'  be  alternated 
with  the  solutions  of  licubc. 


CLASS  IT-ABSOEBENTS. 


TliTS  class  contains  remedies  which  arc  used  for  the  purpose  of  absorbing 
acrid  and  dcletcrioos  materials,  such  as  offensive  discharges  on  the  exterior 
of  the  body,  and  acrid  secretions,  or  the  irritant  products  of  the  partial  do- 
composition  of  food,  in  the  alimentary  canal.  For  the  first  purpose  very  fine 
dry  earth  and  plaster  of  Paris  are  used  to  some  extent  in  practice  ;  but,  as 
their  employment  is  purely  in  the  province  of  the  surgeon,  I  shall  say  no 
more  about  them  here. 

OHABCOAL. 

Charcoal  is  officinal  in  the  U.  S.  Pharmacopoeia  in  two  forms : 

Carbo  Lioni. — Charcoal  prepared  from  wood. 

Carbo  Antmalis. — Animal  Charcoal^  prepared  from  bone. 

Charcoal  for  medical  purposes  should  be  made  out  of  a  light  porous  wood, 
and  that  prepared  from  the  young  shoots  of  the  willow  or  of  the  poplar  is 
almost  exclusively  employed.  It  is  a  black,  brittle  substance,  and  should 
have  more  or  less  lustre.  It  has  a  very  remarkable  power  of  absorbing 
many  times  its  own  bulk  of  gases,  and,  when  exposed  to  the  air,  increases 
rapidly  in  weight.  It  should  therefore,  when  intended  for  medicinal  pur- 
poses, be  powdered  so  soon  as  it  is  burnt,  and  put  in  small,  completely-filled, 
closely-sealed  bottles. 

Animal  charcoal,  or  hone-hlack,  formed  as  it  is  by  the  partial  burning 
of  bones,  contains  a  large  percentage  of  the  phosphate  and  the  carbonate 
of  calcium.  Although  this  does  not  interfere  with  its  strictly  medical  em- 
ployment, it  does  with  many  of  its  uses  in  pharmacy ;  and  consequently 
the  U.  8.  Phamiacopceia  directs  that  a  Purified  Animal  Charcoal  {Carlo 
Animalig  Pnrificatus)  be  prepared  by  digesting  ordinary  animal  charcoal 
in  dilute  muriatic  acid,  by  which  all  the  lime  salts  are  dissolved  out, 
washing  thoroughly  with  water,  and  heating  to  redness. 

Bone-black  possesses  absorbing  powers  far  greater  than  those  of  ordinary 
or  wood  charcoal,  and  takes  up  coloring-matters,  alkaloids,  and  other  sub- 
stances from  these  solutions :  it  is  therefore  very  extensively  used  in  phar- 
macy, as  well  as  in  the  refining  of  sugar,  and  in  other  processes  of  tlic  arts. 

Therapeutics. — Charcoal  is  used  externally  as  an  absorbent  and  disin- 
fectant dressing  to  fwd  icmmds  and  vlcers,     A  charcoal  poult  ice  may  be 
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made  by  adding  one  to  three  drachms  (according  to  size)  of  powdered  char- 
coal to  a  flaxseed  poultice ;  or,  as  the  British  Pharmacopoeia  directs,  two 
ounces  of  bread  may  be  well  mixed  with  ten  ounces  of  warm  water,  an  ounce 
and  a  half  of  flaxseed  meal  be  thoroughly  stirred  in,  and  to  the  cataplasm 
thus  formed  two  drachms  of  powdered  charcoal  be  added,  and  one  drachm 
be  sprinkled  on  the  surface. 

Internally,  charcoal  is  employed  as  an  absorbent  in  those  cases  of  acute  or 
chronic  indigestion  in  which  there  are  ofiensive  liquids  and  gases  in  the  ali- 
mentary canal,  giving  rise  to  local  symptoms  and  foul  discharges :  in  this 
way  it  is  sometimes  employed  in  dyspepsia^  cardicdgia^  and  similar  diflorders. 
It  is  at  least  conceivable  that  charcoal,  given  very  freely,  should  accumulate 
in  the  alimentary  canal,  and  mechanically  cause  serious  trouble :  for  this 
reason,  its  habitual  employment  is  very  generally  combined  with  that  of 
laxatives. 

On  account  of  its  power  of  absorbing  alkaloids,  purified  animal  charcoal 
has  been  recommended  in  poisoning  by  substances  of  that  claas.  Its  action 
is,  however,  too  slow  for  much  good  to  be  expected  from  its  use.  If  given 
at  all,  it  should  be  exhibited  very  freely,  since  at  least  half  an  ounce  of  it  is 
said  to  be  required  for  the  absorption  of  one  grain  of  the  poison. 

Administration. — The  ordinary  dose  of  charcoal  is  from  half  an  ounce 
to  one  ounce.  Except  in  a  mechanical  way,  it  is  perfectly  innocuous  in  any 
dose. 


CLASS  y-DISENFECTANTS. 


BOXK 


DisiNTECTANTS  are  substances  employed  for  the  purpose  of  deatroying 
Boxiuufl  mi^mtita  or  eflfluvia»     It  is  evident  that  the  consideration  of  the&Q 

Btenals  belun«j;s  rather  to  the  province  of  hygiene  than  to  that  of  thera- 

ntioa,  since  their  employment  m  hygienic  ruther  than  medicLnal|  preventive 
rather  than  curative.  The  import4ince  of  disinfectiQii  is,  however,  so  great, 
and  its  relation  to  clinical  mediuiue  is  so  close,  that  a  work  like  the  present 
ought  certainly  to  treat  of  it,  although  perhaps  more  briefly  than  of  other 
matters. 

All  poisonous  exhalations  may  be  divided  into  those  which  are  gonerated 
within  and  those  whit-h  are  ^eticratod  without  the  body,  Tu  the  former  I 
shall  apply  the  term  cotita^ioaA^  to  the  latter  the  ttinu  miasmafa. 

Of  the  nature  of  these  poisonous  influences  we  have  no  positive  knowledge. 
It  is  most  probable  that  contagions  are  of  sinjilar  cIi»raetor  tliruuLrliout^  and 

^t}lat  they  differ  in  their  nature   from   miasmata.     They  are  undoubtedly 
formed  withiu   tlie  body,  and  are  probably  connected  with   liviri|:  malter. 
Their  power  of  self-propa^^tion — /.«,,  their  power  of  multlplyljig  and  in- 
sing  when  taken  info  the  system — seems  to  me  irreconcilable  with  the 
iiiSL  thut  they  are  definite  organic  compounds^  such  as  aeids^  alkaloids,  salts, 
or  neutnil  principles^     Morjihia^  the  poiBon  of  snake-bites^  and  other  known 
^^elhal  orgunic  comftounds,  da  not  in  any  instance  increase  in  tlie  body  of 
^^taieir  victim.     Of  course^  space  is  Witnting  here  to  dbcuss  at  length   the 
^Bature  of  contagions ;  and,  having  given  what  seems  to  me  at  least  very 
^■strong  presumptive  evidence  that  these  matters  are  living,  I  must  content 
myself  with  stating  my  belief  that  not  only  is  proof  wanting  that  they  are 
distinct  living  entities,  but  that  it  is  aUo  improbable  thut  they  are  of  such 
nature.     It  docs  seem  to  me  tliat  the  present  evidence  upon  the  subject 
tends  to  show  that  contagions  are  minute  particles  of  living  gurtninal  matter, 

bnpuble  of  imparting  certain  profn.*rties  t<»  the  germinal  matter  of  animid 
yhtonis  similar  to  those  from  which  they  spmng,  imd  thereby  propagating 
themselves  in  these  systems,  at  the  same  lime  producing  general  constitu- 
tional disturbances*  The  important  praetjeal  deduction  to  bo  drawn  from 
these  conclusions  is  thut  contagions  are  to  be  destroyed  by  substances  puitson- 
ous  to  germinal  matter  or  protoplasm  in  its  more  imperfect  form  of  develop- 
ment, and  that  the  bo^t  criterion  we  have  at  present  of  the  power  of  any 
material  over  them  is  its  action  on  the  low  forms  of  Ufe. 

629 


K^easii 
iiSL  tl 


630  NON'Sy:sTKMJC  REMEDIES. 

It  is  evident  that  contagion  is  in  no  wi^se  necessarily  connected  with  bad 
Oiiors,  that  its  most  deadly  form  may  saturate  the  air  of  an  apparently  dean 
chamber,  and  that  the  most  stinking  cesspool  may  be  free  from  it. 

A  question  of  very  grave  importance  naturally  arises  here,  as  to  the  exact 
province  of  disinfection  when  applied  to  contagions;  or,  in  other  words,  \a  it 
possible  to  destroy  them  in  the  air  ?  It  b  a  law  which  holds  everywhere,  that 
the  more  imperfectly  developed  animal  organisms  are,  the  more  tenacious  are 
they  of  life ;  and  it  seems  to  me  also  a  general  law  that  highly  specialiicd 
germinal  matter  is  more  readily  destroyed  than  that  of  lower  life-grade.  Be 
this  as  it  may,  I  think  that  experience  demonstrates  that  all  those  substaooes 
actively  poisonous  to  contagions  are  still  more  poisonous  to  the  germinal  mat- 
ter of  human  beings,  and  that  it  may  be  laid  down  as  a  general  proposition 
that  it  is  impossible  to  destroy  the  contagion-germs  in  the  confined  air  of  a 
room  while  men  or  women  remain  in  the  apartment  When  it  comes  to  the 
general  atmosphere,  to  attempt  to  disinfect  it,  to  essay  the  destruction  of  a 
wide-spread  poison,  such  as,  for  example,  exists  in  a  smallpox  epidemic,  is 
simply  so  childish  as  to  need  no  discussion  to  reveal  its  utter  futility.*  It  is 
well  known  that  contagion  diluted  beyond  a  certain  point  is  powerless,  and 
the  admission  of  large  quantities  of  fresh  or  pure  air,  or,  in  other  words, 
free  ventilation^  is  the  only  means  at  our  command  of  disinfecting  rooms  in 
which  there  are  human  beings.  In  ventilating  an  apartment,  it  must  always 
be  remembered  that  it  is  not  merely  air,  but  pure  air,  that  is  required.  To 
ventilate  one  room  into  another,  as  is  sometimes  done,  is  foolishness ;  to  open 
a  window  with  the  wind  blowing  over  a  miasmatic  swamp  or  an  open  sewer, 
may  be  but  to  invite  disease.  The  opportunity  to  destroy  disease-germs  is 
to  be  found  not  after  they  have  been  dispersed  into  the  air,  but  whilst  they 
are  still  in  connection  with  the  various  solids  and  fluids  passed  from  the  body 
or  brought  in  contact  with  it.  In  such  diseases  as  cholera,  in  which  the 
poison-germs  are  probably  eliminated  in  large  quantities  with  the  passages,  it 
is  of  the  most  vital  importance  to  act  on  the  stools  so  soon  as  they  leave  the 
body ;  and  the  disinfectant  should  be  placed  in  the  receptacle  before^  not 
after,  it  is  used.  To  allow  any  passage  to  exist  for  a  moment  undestroyed, 
or  at  least  unde vitalized,  is  most  culpable  neglect.  In  the  same  way  it  is 
proper  to  disinfect  all  the  discharges  and  all  the  substances  which  are  exposed 
to  the  exhalations  from  a  patient  suffering  from  a  contagious  dis(»rder. 

The  nature  of  miasmata  is  not  known  at  all.  Over  many  of  them,  malaria 
for  example,  we  have  no  control.  Those  which  we  are  able  to  influence  arc 
almost  all  the  results  of  animal  or  of  vegetable  decomposition,  either  adone 
or  conjoined  After  these  poisons  have  been  produced  and  diffused  through 
the  air,  they  are  probably  in  great  part  beyond  our  reach.  The  only  thing 
that  can  be  done  is  to  dilute  them  precisely  as  in  regard  to  contagions ;  and 
hence  free  ventilation  is  the  only  reliable  disinfectant  under  these  circum- 
stancAis.    Sulphuretted  hydrogen  gas,  although  hardly  worthy  of  a  place  among 

*  Por  failure  of  auoh  attempt,  Bce  Havn  Or^eaiu  Af«(/.  and  Surg,  Journ.,  Nov.  I87& 
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tuiasmata,  certainly  excrte  a  deleterious  influence  upon  the  systom,  and  ib 
therefore  to  be  destroyed  when  in  the  air.  There  are  probably  other  allied 
gases  which  can  be  attacked  in  the  air  of  an  apartment.  It  must  be  borne 
in  mind  that  the  poison  of  cesspools,  of  close  rooms,  and  of  similar  localities 
is  not  sulphuretted  hydrogen,  but  some  unknown  compounds ;  that  there  is 
no  reason  for  believing  that  these  are  destroyed  with  the  gas ;  and  that, 
although  the  air  of  an  apartment  may  be  rendered  inodorous,  it  yet  may  be 
saturated  with  poison.  The  stinking  gases  are  probably  of  use  as  indicators 
of  the  presence  of  more  subtle  poisons.  Wide-open  windows,  great  draughts 
of  fresh  air,  are  the  only  proper  disinfectants  for  a  close  room  or  a  noisome 
hospital-ward.  The  attempt  so  oflen  indulged  in  to  purify  such  apartments 
by  little  saucers  of  chlorinated  lime  or  of  carbolic  acid  would  be  exceed- 
ingly ludicrous  if  it  were  not  for  the  frightful  results  of  the  false  security 
engendered. 

The  gases  which  arise  from  cesspools  and  similar  depositories  no  doubt  act 
as  carriers  of  the  peculiar  poisons  produced  in  these  places,  and  it  may  be 
that  even  after  their  dispersion  destruction  of  the  gas  causes  a  deposition  of 
the  organic  poison.  This  is,  however,  merely  speculation  :  it  is  not  proven. 
Moreover,  it  is  very  doubtful  whether  the  deposition  of  a  poison  in  an 
apartment  is  an  advantage.  It  is  certainly  illogical  to  draw  any  conclusions 
in  favor  of  dbinfection  instead  of  ventilation  from  the  idea  that  the  gases 
when  destroyed  will  drop  the  organic  matters  which  they  have  floated  into 
the  air. 

It  is  otherwise  if  the  gases  are  destroyed  at  their  places  of  emanation. 
Thus,  if  a  sewer  be  belching  forth  deleterious  gases  and  poison,  chlor- 
inated lime  or  other  materials  generating  disinfecting  gases  at  the  mouth, 
or  in  the  sewer,  may  really  be  of  service  by  destroying  the  noxious  vapors 
before  they  find  their  way  out  and  carry  with  them  into  the  air  the  poisonous 
effluvia. 

Although  miasmata  cannot  be  readily  destroyed  when  once  generated,  yet 
in  very  many  instances  we  have  power  to  prevent  their  formation.  In  doing 
this  the  chief  factor  is  cleanh'ness,  and  the  best  disinfectant  is  water.  Water 
acts  chiefly^  in  two  ways :  first,  by  dilution  ;  secondly,  by  destroying  organic 
substances.  In  order  for  decomposition  to  produce  serious  poisoning,  the 
mass  of  material  must  be  considerable.  If  the  matter  is  diffused  through  a 
hirge  bulk  of  water,  and  this  spread  over  a  considerable  surface,  it  is  evident 
that  the  effect  of  dispersion  is  obtained.  Further,  when  water  containing 
organic  matter  is  allowed  to  ran  away  in  its  natural  channels,  oxidation  and 
destruction  of  the  impurities  result.  Without  entering  further  into  the  sub- 
ject, it  is  sufficiently  evident  that  air  and  water  are  the  great  disinfectants, 
and  that  the  most  skilful  use  of  chemical  substances  cannot  take  the  place 
of  ventilation  and  cleanliness. 

Various  classifications  have  been  made  of  the  substances  used  as  disinfect- 
anta     Without  layhig  any  stress  upon  the  matter,  withQut  claiming  any 
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scientific  accuracy  or  Talae  for  the  arrangement,  I  shall  consider  disiufectanto 
under  the  headings  of — Oxidizing  Agents;  Desulphurating  SubstADCCB; 
Antiseptic  Materials  ;  Absorbing  Substances. 


OXIDIZING   DISINFECTANTS. 

Probably  the  only  absolutely  trustworthy  disinfectant  would  be  one  capt- 
ble  of  completely  oxidizing  and  destroying  organic  matter.  Fire  is  of  this 
character,  and  when  ruthlessly  applied  certainly  is  absolutely  efficacious.  It 
is  evident  that  the  use  of  this  disinfectant  must  be  very  limited. 

POTASSII  PEKMANQANAS-PEKMANGANATE  OP  POTASSIUM. 
U.S.     (KOjMn^O^  — Mn^O^K,.) 

This  salt  is  prepared  by  heating  together  t«n  parts  of  biuoxide  of  man- 
ganese and  twelve  of  potassa.  It  occurs  in  slender,  prismatic  crystals  of 
a  dark-purple  color,  inodorous,  of  a  sweetish,  disagreeable  taste,  and  reiy 
soluble  in  water,  with  which  they  form  a  solution  varying  from  a  puq>ii8h 
black  to  a  beautiful  reddish  lilac,  according  to  the  strength.  When  kept 
dry  and  not  exposed  to  the  atmosphere,  the  permanganate  of  potassium  is 
a  permanent  salt,  but  whenever  in  solution  it  is  brought  into  contact  with  an 
organic  body  it  at  once  gives  up  it^  oxygen  to  the  latter,  and  is  converted 
into  potassa  and  the  black  oxide  of  manganese. 

The  disinfectant  power  of  this  salt  is  beyond  question ;  but  at  the  same 
time  this  j>ower  is  very  limited,  ;is  the  remedy  acts  only  by  yielding  up  its 
own  oxyi^iMi.  The  salt  is  comparatively  dear,  and  therefore  cannot  be  used 
at  all  to  di^'infect  large  masses  of  nmteriuls.  It  is  at  present  almost  solely 
employed  as  an  addition  to  water  with  which  ulcers,  alsceMex,  etc.,  are 
washed.  In  dilute  solution  its  local  influence  is  that  of  a  very  mild  stimu« 
lant,  aiul  is  always  beneficial.  Whether  permanganate  of  potassium  lijis  the 
power  of  destroying  specific  poisonous  compounds  has  not,  that  I  am  aware 
of,  been  determined :  probably,  however,  it  does  affect  the  germinal  matter 
of  contagion,  and  it  certainly  arrests  decomposition  and  destroys  ttij  products 
when  used  upon  a  wound.  When  employed  in  the  form  of  jKtwder  it 
even  affects  living  tissues,  acting  as  a  mild  caustic,  and,  as  such,  may  often 
be  applied  with  advantage  to  sloughing  ulcers.  In  ozstna,  in  fetid  h-uconhati^ 
otorrhiXdy  and  similar  affections,  the  permanganate  makes  a  very  useful  wash, 
the  strength  of  which  may  vary,  according  to  circumstances,  from  one  to 
twenty  grains  to  the  ounce.  Internally  this  salt  has  btH.*n  commended  in 
various  diseases,  in  doses  of  (»ne  or  two  grains.  As  it  is  evident  that,  even 
if  many  grains  were  taken  into  the  stcnnaeh,  immediate  complete  decomiK)- 
sition  of  ilieni  would  there  occur,  the  absurdity  of  this  use  of  the  drug  necnlfl 
only  to  be  pointed  out.  The  officinal  Llquar  (^Lupior  Putitasli  Pentutuga- 
natiSfgr.  Ixiv  to  Oj)  has  no  advantiij^es  over  extemporaneous  preparations. 
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OHLOEINUM-OHLOBINE. 

Chlorine  gas  is  officinal  onlj  in  the  Covm  of  the  Aqna  Chlori^  wliith  is 

reparetl  by  lieating  together  the  blatik  ojidc  of  manganese  find  muriatlo 

id,  aud  allowing  the  cbiorine  wliich  is  generated  to  pass  through  water  until 

the  latter  is  saturated.    Chiorme  Water  is  a  greeniBli-jellow  liquid,  of  a  very 

sharp  taste,  and  having  a  strong  odor  of  ehlorioe. 

When  chlorine  is  brought  into  contact  VFith  organic  substances  and  moist- 
ure, it  unites  with  the  hydrogen  of  the  watJ3r  and  liberates  nascent  oxygen, 
which  nipidly  oxidizes  and  destroys  the  organic  compound.     When  thloriue 
eomes  in  contact  with  giiij>hiircttcd  hydropon,  it  renjovcs  its  hydrogen  and 
thereby  dcstro^-s  it.     Again,  chlorine  in  gnffieicntly  concentrated  solution  is 
icrtainly  fatal  to  germinal  mutter     From  tht;8c  facts  it  is  readily  perceived 
at  chlorine  is  one  of  the  uiu«t  efHtieut  of  the  difiiufcclants,  destroying  tha 
:*>ujpoundH  prcMluced  by  dLConjptwilimi,  arresting  putrefaction  by  destroying 
^he  organic  bodieSj  and   finally,  if  in  sufficient  coutvntration,  killing   the 
gcrtus<     The  great  drawback  to  the  u^e  of  chlorine  is  the  limited 
wer  tliat  any  given  (juantity  of  it  possesses.    It  is  evident  that  after  it  has 
once  oxidized  organic  matter,  and  leen  itself  converted  into  muriatic  acid, 
disinfectant  power  has  been  in  great  measure  lost,  and  it  can  exert  no 
farther  influence.     Further^  it»  corros^ivc  properties  render  it  unfit  for  the 
purification  of  clothing,  of  fujnitcs,  and  of  various  other  textile  fabrics,  since 
ere  is  no  good  rejison  for  believing  that  it  is  effective  as  a  disinfectant 
micas  in  sufficient  concent nitiou  to  injure  the  bodies  spoken  of. 

Wlicn  it  is  desired  to  liberate  chlorine  in  the  air  of  a  rooni^  eighteen  parts 

of  fintdy -ground  common  sidt  with  filleen   parts  of  finely- powtlcrcd  black 

oxide  of  manganese  should  be  introduced  into  a  flufik ;  then  there  should  be 

added  forty-five  parts  of  concentrated  sulphuric  acid  and  twenty-one  of  water, 

ireviousiy  mixed  and  crmiphtrltf  coohd ;  and,  lastly,  the  flask  is  to  be  well 

uken.     Wlien  the  evolution  of  gas  ceases,  it  may  be  renewed  by  placing 

le  flu8k  in  warm  water.     Of  course,  chlorine  in  the  atmosphere  can  have 

effect  uf*on  disease-germs  unless  in  sucli  quantity  as  to  be  completely 

[tiimical  Ut  human  life*  As  its  generation  is  less  manageable  tlian  that  of 

sulphurous  acid^  and  as  it  is  less  efficient  than  the  latter  a^^ent,  the  sulphur^ 

iiUii  ucid  is  preferable  whenever  it  is  desired  to  dii^infect  a  closed  apartment. 

Intcmidly,  chlorine  water  has  been  used  in  various  diseases,  especially  in 

malignant  fj/phun^  hut  at  present  is  very  rarely  if  ever  employed.    It  is  stated 

to  be  stimulant  and  tonic  to  the  stomach,  and  is  thought  by  some  to  have  an 

ipecial  influence  upon  the  liver.     It  has  been  employed  in  vhrouw  hepiMic 

iffectiotiM;  the  dose  is  half  a  fluidrachm  to  two  fluidrachms  in  three  or  four 


•  Tfi«t»tfi}»l  in  iiifflolent  ftinoiint  olilorine  gaafirociiioee,  bolli  In  mun  nnd  thu  low©r  ntiim^tlt, 
■^feotl«in  loiil  ftniillv  itt^uU  from  parul/Bla  of  tbe  respiruiorj  ce&Lret  (uuaeuti  Arch,  Erpw, 
p4/rA.  uhd  Pharnu  xili). 
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fluidounces  of  water.  Clilorine  water  is  a  powerful  irtitaut,  capable  of  pn>- 
ducinjr  severe  inflammation  of  the  skin  or  toxic  gastro^iUentU,  lVo|icrij 
diluted,  it  forms  an  excellent  stimulant,  disinfectant,  detergent  w:i»h  fury&W 
ulcers,  and  may  also  be  used  as  a  gargle  in  maliffnaiU  tore  thront, 

CALX  CHLORATA— CHLORINATED  LIME.     U.S. 

This  is  a  grayish-whit€  substance,  occurring  in  powder  or  friable  lomps, 
having  a  hot,  acrid,  astringent  taste,  and  an  odor  resembling  that  of  chhiriiie. 
It  is  made  by  the  action  of  chlorine  upon  hydrate  of  calcium  or  slaked  lime, 
and  should  contain  at  least  twenty-five  per  cent,  of  chlorine.  It  probably 
varies  in  its  chemical  constitution,  but,  according  to  the  most  recent  views, 
is  chiefly  composed  of  the  hypochlorite  and  the  chloride  of  calcium.  WTien 
exposed  to  the  air  it  slowly  evolves  hypochlorous  acid,  which,  being  an  un- 
stable compound,  undergoes  spontaneous  decomposition,  and  finally  sets  free 
fourteen-fifleenths  of  its  chlorine.  When  an  acid  is  added  to  chlorinated 
lime,  the  chlorine  gas  is  rapidly  evolved.  If  a  specimen  of  bleaching-powder 
be  very  moist,  it  generally  contains  an  over-proportion  of  the  deliciuescent 
chloride  of  calcium,  and  is  correspondingly  unable  to  liberate  chlorine. 

Liquor  Sod^  Chlorat^b,  U.S. — Solution  of  Chlorinated  Soda,  or 
Laharraques  Solution,  is  an  officinal  preparation,  made  by  triturating  chlo- 
rinated lime  with  a  solution  of  the  carbonate  of  sodium.  It  is  a  grcoDish- 
yellow  liquid,  having  a  slight  odor  of  chloriue  and  a  sharp  saline  taste.  It 
contains,  among  other  substances,  hypochlorite  of  sodium,  and  possesses  the 
therapeutic  and  disinfectant  properties  of  the  chlorinated  compound.  Owing 
to  its  liquid  form  and  comparative  freedom  from  odor,  it  is  the  most  el<^;ant 
of  all  the  preparations  of  its  class  for  use  in  the  sick-room.  Properly  diluted, 
Labarraque's  solution  may  be  employed  for  all  the  therapeutic  purposes  that 
chlorine  water  is  used  for.  The  dose  is  half  a  fiuidrachm  to  two  fluidrachnis, 
in  half  a  tumblerful  to  a  tumblerful  of  water. 

Iodine  and  Bromine  both  are  capable  of  acting  as  disinfectants,  by  de* 
hydrogenating  water  and  liberating  nascent  oxygen.  They  are  less  readily 
applied  than  chlorine,  and  are  very  rarely  used,  especially  as  they  are  very 
costly  substances. 

DESULPHURATING   DISINFECTANTS. 

Tliese  are  various  metallic  salts  which  are  believed  to  act  as  disinfectants 
by  uniting  with  the  sulphur  of  sulphuretted  gases  and  precipitating  as  sul- 
phurets.  As  examples  of  such  may  be  mentioned  sulphate  of  zinc  and 
nitrate  of  lead.  Under  the  name  of  Ledoyen%  Disinfectant  Solutinn,  a 
solution  of  the  latter  salt  has  been  and  still  is  used  to  a  considerable  extent 
as  a  disinfectant.  Although  it  certainly  destroys  sulphuretted  hydrogen  with 
great  rapidity,  it  does  not  seem  to  me  a  good  ^laterial  for  the  purposes  to 
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[wUich  it  ia  applied.     T)ie  reasons  of  this  are,  firstj  it  has  no  action  besides 
I  tljjit  of  ti  desulphuratinj^  body  ;  second,  it  is  a  compunilively  doar  Miilt;  tliird, 


i>lo 


vtlsi 


itli  which 
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It  tortus  iin  intensely  black  precipitate, 
comcis  in  contact.  It  is  evident  that  chlorine  precipitates  sulphur  ;  but  it  ia 
ool  reftlly  a  dcfeulpburatin^'  coinpouiidj  since  it  takes  tlie  bydru;4en  Inmi  the 
sulphur,  and  not  the  sulpliur  from  the  hydrogen.  It  is  an  oxidizer,  and  ns 
Buch  has  beeti  already  considered.  It  is  very  cerUin  that  at  least  some 
of  the  go-i'jdled  dtsulpliurating  coujponnds  act  also  in  other  ways,  and  it  '}» 
probable  that  many  of  them  are  efficient  oxidizers. 

The  power  which  tbe  oxides  of  iron  have  of  converting  ordinary  oxygen 
into  oione  haa  already  been  spoken  of  (p,  87).  Tbb  action  is  a  slow^  per- 
nt  one,  and  tbe  oxidation  which  resulta  is  e<jually  slow  and  persistent, 
dreadj  slated,  organic  matter,  if  diffused  through  water  and  exposed  to 
Hhe  air,  b  gradually  destroyed  by  oxidation.  It  haa  been  found  that  when 
water  which  is  loaded  with  the  products  of  decomposition  is  exposed  to  the 
iction  of  iron  plates,  or  even  of  iron  pipes,  this  destruction  of  organic  im- 
j>xmtie8  is  greatly  hastened.  According  to  Mr.  G,  Jlicbaelia  {l*hilatkU 
\j>hia  Medical  Times,  vol  iii.  p,  021),  even  the  most  filthy  water^  under  the 
influence  simply  of  iron  plates  and  the  air,  will  become  perfectly  pure  in 
forty -eight  hours*  Tbe  act  It  m  is  evidently  one  of  oxidation,  but  is  in  its 
details  complicuted.  According  to  tlio  rejjearches  of  Dr.  Jlankiwicb^  iron 
poeseisses  the  property  of  converting  ammonia  into  nitric  acid,  and  also  facili 
tfttes,  or  even  provokes,  such  decompoeition  in  the  organic  matter  as  shall 
cause  ammonia  to  be  formed.  The  nitric  acid  thus  generated  is  one  of  tlie 
most  powerful  oxidizing  substances  known,  and  as  fast  as  formed  attack^s  the 
lOrganic  matter.  It  is  evident  that  in  this  process  the  iron  acts  as  an  inter- 
lediate  agent  between  the  air  and  the  decomposing  matter ;  that,  unlike 
ilonnc  or  permanganates  of  potiuisium,  it  does  not  itself  undergo  a  couver- 
t^on  equivalent  in  chemical  relation  to  the  oxidation,  and  consequently  that 
its  power  is  not  so  limited  as  that  of  thnse  compounds.  The  iron,  however, 
ndoubtedly  suffers  to  some  extent,  and  is  lar[r;ely  oxidisted  ;  but  the  oxide 
formed  has  certainly  the  power  of  generating  osetine,  and  very  probably  to 
great  an  extent  as  the  original  metal*  llow  soon  the  power  of  oxidation 
"iti  finally  hjst,  and  what  eventually  becomes  of  the  iron,  in  the  presttnce  of 
«D  overwhelming  mass  of  organic  matter,  has  not^  that  I  am  aware  of,  been 
determined. 

Fkrbi  Sulphas.  ^ — JSulphate  of  Iron,  or,  as  it  is  known  in  the  impure  form 

[  {o  which  it  is  used,  Otpperagj  is,  fur  the  purpose  of  averting  the  results  of 

[dcconipisition,  probably  the  best  disinfectant  we  have.     Of  course,  in  the 

choice  of  a  dit^infectant  for  use  in  cess|xjols,  sewers,  and  similar  positions,  it 

Is  not  fl^>  much  the  power  in  proportion  to  weight  as  to  cost  that  is  the  im- 

tportant  mutter;  and  the  excessive  cheapness  of  copperas  is  cond/med  with 

I  very  great  efficiency.     I  am  informed  that,  by  tbe  quantity,  the  impure  form, 

the  efficiency  of  which  almost  equals  that  of  the  pure  drug,  can  be  bought 
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for  about  a  cent  a  pound.  The  changes  wrought  by  sulphate  of  iron  thrown 
into  a  mass  of  decomposing  matter  are  very  complex  and  not  absolutely 
known.  In  the  first  place,  if  sulphuretted  hydrogen  and  ammonia  be 
present,  a  sulphuret  of  iron  is  at  once  procrpitated ;  again,  a  part  of  the  Mh 
is  decomposed  by  the  ammonia,  and  probably  also  by  the  stinking  alkaloids 
which  exist  in  the  decomposing  mass  of  a  cesspool ;  further,  by  oxidatioOy 
in  all  probability,  some  of  the  protoxide  of  iron  is  changed  into  the  acsqui* 
oxide,  by  which  the  ozonizing  power  of  an  iron  compound  is  doubtless  ex- 
erted long  after  the  destruction  of  the  original  salt.  The  sulphuric  acid  set 
iree  from  the  iron  very  probably  contributes  to  a  feeble  extent  in  the  dostmo- 
tive  reactions  which  are  set  up.  From  what  has  been  already  stated,  it  b 
evident  that  the  chief  use  of  the  copperas  is  in  altering  the  course  of  putre- 
faction and  in  destroying  its  products.  When  a  discharge  which  contains  a 
disease-germ  is  to  be  disiufected,  when  living  particles  are  to  bo  killed,  the 
sulphate  of  iron,  to  be  efficient,  must  be  in  great  excess.  Indeed,  proof  of 
the  completeness  of  its  action  in  this  respect  is  wanting,  and  cousequeotly, 
when  disease-germs  are  to  be  killed,  one  of  the  antiseptics  should  be  added 
to  it. 

The  exact  nature  of  the  changes  which  copperas  produces  when  added  to 
masses  of  decaying  matter  has  not  been  fully  determined,  but  practical  use 
has  certainly  established  its  efficiency  as  a  disinfectant  Without  going 
more  deeply  into  the  subject,  I  shall  quote,  as  an  illustration  rather  than 
proof  of  this,  the  experiments  of  Albert  Eckstein,  who  published  {Zettschrifi 
des  Oester.  Ajwtheker- Vercines,  Feb.  10,  1873)  an  account  of  his  attempts 
to  disinfect  a  privy  which  was  used  daily  by  one  hundred  persons:  1.  Two 
pounds  of  the  sulphate  of  iron  in  solution  wore  used.  Ailter  from  two  to 
three  hours  all  bad  smell  had  disappeared,  but  in  twelve  hours  all  the  influ- 
ence of  the  disinfectant  was  lost.  2.  The  sulphate  of  copper  was  employed 
in  solution ;  result  the  same.  3.  Two  pounds  of  the  sulphate  of  iron  in 
crystals  were  thrown  in ;  their  effects  lasted  two  days.  4.  The  sulphate 
of  copper,  the  same.  5.  Sulphurous  acid  in  solution  rapidly  lost  its  effect, 
and  was  exceedingly  irritating  to  the  respiratory  organs.  6.  Two  pounds 
of  impure  carbolic  acid  filled  the  house  for  two  days  with  such  a  disagree- 
able smell  that  it  was  impossible  to  tell  whether  the  original  odor  was  de 
stroyed  or  covered  up.  7.  Two  pounds  of  sulphate  of  iron  in  a  parchment 
sack  exerted  a  disinfecting  influence  for  three  full  days,  and  when  the 
parchment  sack  was  drawn  up  it  contained  only  some  dirty,  odorless  fluid. 
8.  Two  pounds  of  the  best  chlorinated  lime  in  the  parchment  sack  disinfected 
the  privy  for  at  least  nine  days. 

If  a  rapid  effect  is  desired,  or  a  mass  of  solid  material  is  to  be  acted  on, 
the  copperas  should  be  in  solution ;  if  a  more  persistent  action  is  wanted,  or 
if  the  mass  is  li(iuid,  the  metliod  employed  by  Eckstein,  of  using  a  parch- 
ment sack,  may  be  resorted  to,  or  the  salt  in  powder  may  be  scattered  over 
the  surface  of  the  material  to  be  disiufected. 
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Ls  pmlmbly  the  Oidcst  of  all  the  dbitifcctanta,  and  in  some  rcspocta 

is  efficient,  aJlhongh  on  tlic  whole  its  general  use  is  to  be  reprobated.    It  does 

Lnot  act  merely  tts  a  dej^ulphuniting  and  coagulating  agent :  like  the  other 

Fitrong  alkalies,  it  causes  eutalytically  a  slow  oxidation  of  orgnnie  matter 

Thus,  oxone  of  itself  will  not  oxidize  olein,  but  if  potash  be  added  to  the 

mixture  the  reaction  commences  at  once ;  and  it  is  iKitoriuua  that  a  coui|K>st- 

heap  to  which  lime  has  heea  added  rots— t.c,  oxidizes — much  more  mpidly 

one  which  has  none  of  the  alkaline  earth  in  it.     This  action  of  hme  is, 

er,  too  slow  for  ordinary  pui'poses :  moreover,  there  ai'e  very  sei'ioua 

ttoDS  to  the  use  of  lime  as  a  disinfectant* 

The  poisonous  principles  contained  in  sewage,  etc.,  wliatever  their  nature 

may  be,  are  probably  volatile,  and  lime,  acting  as  a  strong  base,  sets  free  lajge 

quantities  of  ammonia  in  animal  matter  undergoing  decomposition,     It  may 

be   that  volatile  poiscms,  alkaloids,  are  liberated  with  the  ammonia;  but. 

,  ,    whether  they  are  or  not,  it  is  a  well-known  physical   fact  tliat  a  volatile 

^B^bstance  in  escaping  carries  off  with  it  even  non-volatile  materials,  and 

^Ukcilitates  to  a  still  greater  degree  the  escape  of  principles  only  less  volatile 

^rttLan  itself. 

Lime  is,  for  the  above  reasons,  not  available  for  use  as  a  disinfectant  in 
cesspools  and  sewers  unle^  it  is  addi^d  in  large  quantities  day  by  day  iVom 
the  beginning,  so  as  to  keep  the  collection  under  its  influence,  and  unless 
BOOne  absorbent  is  added  with  it  to  take  up  volatile  principles.  In  the  or- 
dinary open  privies  of  the  country,  a  shovelful  of  a  mixture  of  lime  and 
plaster  t>f  Paris,  or  even  of  lime  and  eiullt,  thrown  in  day  by  day,  will  at 
once  tend  to  prevent  odor,  and  at  the  same  Ume  prepare  the  contents  for  use 
as  manure. 

When  spread  upon  walls  In  the  form  of  whitewash,  lime  may  act  to  soma 
extent  as  an  oxidizer;  but  prubably  its  chief  influence  is  as  an  ahsorbenL 
which  takes  up  the  deleterious  emtinatiotis.  A  very  striking  example  or 
illustration  of  this  action  of  whitewash  occurred  some  years  sluee  in  the  New 

•JYork  city  hospital,  A  ward  which  stood  istilated  from  the  rc^mainder  of  ihc 
institution  had  been  used  fur  the  reception  of  cases  of  ty^>hus  fever  from  the 
shipping  of  the  port.  It  was  finally  abandoned  and  allowed  to  stand  unoc* 
copied,  with  its  windoi^i^s  wide  open,  for  several  months.  At  the  end  of  this 
time,  a  gang  of  men  were  set  to  scraping  the  whitewash  off  the  walls.  Of 
these  workmen  a  majority  were  seized  with  the  ship-fever,  and  several  died. 


m 


ANTIZYMOTICS. 


For  many  years  it  has  been  believed  that  fermentation  of  every  sort, 

whether  aleoholici  acetic,  or  putrefuciive,  is  due  to  the  action  of  living  organ- 

I      isms  upon  the  motcrial  undergoing  change ;  but  Intterly  it  has  been  asftcrtcd 

^■ihat  the  chemical  alterations  are  not  really  produced  by  these  forms*    With- 
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out  entering  into  any  discussion  of  tbe  matter,  I  think  it  will  be  admitted 
on  all  sides,  first,  that  these  living  entities  are  the  inyariablo  accompani- 
ments, under  ordinary  circumstances,  of  fermentative  processes;  second,  tbal 
substances  which  poison  or  kill  these  germs  likewise  avert  these  prooeasei. 
To  the  substances  which  have  this  power  I  shall  apply  tbe  name  of  €kM' 
zymotics,  a  word  derived  from  the  Greek  cofTt,  against,  and  Cc^/co^tc,  fer- 
mentation. 

Antizymotics  are  used  for  the  purpose  of  preventing  decomposition  when 
it  is  desired  to  preserve  organic  bodies,  such  as  cadavers.  They  are  not,  in 
the  strictest  sense  of  the  term,  disinfectants,  and  it  is  evident  that  they  do 
not  hasten  the  desired  decomposition,  but  rather  retard  it,  and  that  they  do 
not  affect  organic  compounds  already  formed,  and  therefore  ought  not  to  be 
employed  as  disinfectants,  at  least  alone,  in  the  cases  of  cesspools  and  scwen. 

The  most  important  use  of  substances  of  the  present  class  is  to  kill  disease- 
germs, — to  destroy  the  life  of  the  living  particles  which  constitute  contagion. 
All  of  them  are  probably  even  more  poisonous  to  the  higher  forms  of  animal 
life  than  to  the  infusoria  and  their  congeners,  and  it  is  a  natural  deduction 
from  their  action  on  living  entities  that  they  will  affect  disease-germs,  whether 
these  be,  as  some  believe,  distinct  organisms,  or  merely  detached  particles  of 
human  germinal  matter. 

There  are  a  large  number  of  zymotics,  of  various  power ;  but  I  shall  speak 
here  in  detail  of  five  only,  borax,  sulphurous  acid,  carbolic  acid,  salioylie 
acid,  and  thymol,  benzoic  acid  having  already  been  considered. 

AOIDUM  BOKIOUM-BOKIO  AOID.    U.S. 

SoDil  Boras,  U.  S. — Borax. — Boiic  or  Boracic  acid  crystallizes  in  white 
translucent  scales,  soluble  in  about  thirty  parts  of  cold  water,  much  more 
soluble  in  boiling  water,  which  on  cooling  precipitates  all  but  about  twenty- 
three  grains  to  the  fluidounce.  Hot  glycerine  dissolves  and  holds  upon 
cooling  as  much  as  three  drachms  to  the  fluidounce. 

Borax  occurs  in  white,  flattened,  prismatic  crystals,  soluble  in  twelve 
times  their  weij:ht  of  cold  water. 

The  actions  of  boracic  acid  and  of  borax  upon  animal  life  are  identical, 
excepting  that  the  acid  is  more  powerful,  and  I  shall  consider  the  two  sub- 
stances in  one  article. 

The  action  of  boracic  acid  and  its  salts  upon  the  higher  animals  has  not 
been  closely  studied,  but  enough  is  known  to  show  that  it  is  tolerated  in 
large  quantities.  Cyon  {Hoffmann  nnd  Schicalbei^  Jahresb.,  ISld^  iiOl) 
has  found  that  daily  doses  of  three  drachms  of  borax  increase  the  appe- 
tite and  digestion  in  dogs  without  causing  other  effect,  unless  it  be  gain  in 
weight.    Max  Grtiber*  (/^iV/.,  p.  351),  in  a  series  of  experiments,  found  that 

*  A  very  curious  effect  is  siiid,  by  Prof.  Schiff  {liev,  Med.  de  Stiitnte  7?om.,  1881,  244) 
to  be  |)r(Kiuce<l  by  the  local  ap\)lic{\ti«m  of  boracic  acid  to  nerves;  the  part  affected  if 
affiriued  to  lose  its  power  ot  or\^\xiv\\\iv^  VjuX.  xvol  ol  lx^Tv*\xi\\x\Tv^YEa^>3\*«»,*a>^^\.  VI  \V» 
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tlie  elimination  of  urea  and  of  water  by  the  kidnej'fl  is  bcreascd  by  larjje 
s  of  borox.     Mododewkow  b  said  {St.  Ltmu  CUn.  Rec.^  Sept.  1881) 
have  bad  two  coses  of  falal  poison ihl:  witb  boraeic  acid  ;  in  the  oii<5  case 
lumbnr  aliHcess,  in  the  other  a  pleiiriiic  ovity,  was  washed  mit  with  a  five 
cent,  solution  of  the  aeid,  much  of  which  remained.     The  symptoms 
ere  nausea^  incessant  vomiting,  hicooujjb,  erythtmutous  orupuon^  fall  of 
mpcraturc,  and  collapse,  the  mind  remaiinnj^'  clear.     In  a  not  fwtal  case 
^ciL  Nt'W9^  xl.  704)  the  symptoms  were  erytbemn^  with  mpid,  feeble  pulse. 
Beeently  boracio  acid  has  attracted  attention  as  a  disinfectant,  or  rather 
jveptic^  and  ita  power  seems  to  be  undi»pntiibk%  altbou*;h  further  ex* 
imcnts  lire  necessary  to  settle  its  exact  value.      In   18T4.  Dumas  and 
hnutzles  announced  that  borax  is  poi.sonous  to  the  lower  forms  of  life 
Phami,  Jtmrn,^  April,  1874) ;  in  Bucholx's  experiments^  0.75  per  cent*  of 
raeic  acid  was  found  sufficient  to  prevent  the  development  of  bacteria 
Arch.  Kxper.  Path.  u.  Pkarm.^  Bd.  iv,)«     The  acid  bim  been  used  to  a 
nsiderable  extent  in  antiseptic  surgery,  and  it  is  affirmed  to  be  free  from 
iiatinjr  properties,  and  of  great  practical  value  in  the  treatment  of  fresh 
ounds,  fiml  ulcere,  abscesses,  old  burns,  etc.  (see  especially  Dr.  j\l.  Greene, 
\(on  Med.  and  Stirg.  Joum,^  ciii.  2011).     A  Unt  mi%y  be  madi3  by  satu- 
fating  ordinary  patent  lint  with  a  Siiturated  boiling  solution  of  boracic  acid; 
wounds  dressed  in  a  dry  manner  with  this  are  stated  to  heal  a8  nipidly  as 
when  a  eompiicatod  antisepsis  is  eniplojed.      Dr.  Greene  prepnres  an  oint- 

Imcnt  by  multin^^  one  part  each  of  fiperiuaccti  and  white  wax  with  hx  porta 
of  vaseline,  and  addinpf,  whilst  hot,  two  lo  four  parts  of  a  salurafed  glyccrite 
of  boraeic  acid.  In  the  form  of  lotion,  the  remedy  has  been  used  with  p-eat 
advantage  h\  phk^monom  er^f^iptbtn  (see  London  Lancei^  May,  1873;  May, 
|8TjS).  There  can  be  no  doubt  of  the  value  of  the  drug  as  a  local  nppli- 
eation  in  uphthom  ulcenttion^  dtpfUft^ria^  and  other  wjhtmmatton*  of  the 
mouth,  in  which  crystAls  of  the  sodium  salt  may  be  allowed  slowly  to  dis- 
solve 13  the  mouth ;  whether,  as  affirmed  by  Dr.  Wm.  Greene  and  by  Br. 
F.  P.  AtkinBon  {Loud.  Practifionrr^  xxiv.  254),  borneic  acid  is  UBefuJ  in 
irpticstmia^  puerperal  /ever,  eryriprlas^  etc.,  is  more  problemiiticaL  It  may 
be  given  in  doses  of  twenty  *;rain8  to  a  drachm,  administered  in  watery 
solution.  As  a  dii^infectant  and  soothing  eye  wash  its  solutiuu  is  much  used 
by  some  oculists  in  conjunctival  tn^ammation  and  IvriUition*  The  strength 
may  vary  from  five  grains  to  the  ounce  up  to  saturation* 

AOIDUM  SULPHUEOSUM-SULPHUROUS  ACID. 
8ul[iburous  acid  and  its  salts  are  mijst  efficient  in  destroying  the  low  forms 
gf  lifo  which  are  counected  with  putrefaction  and  fermentation,  and  for  this 

^nlrnttk*  rnrrotit  be  applied  to  the  patt  of  the  Defife  tifbicb  baa  been  «xpo«eil  to  tbo  drug  nc 
uiuf4*H!iir  euhtractlons  rtfalC,  but  If  the  polea  be  pljiced  above  (hU  part,  Ihe  dbtat  moeole* 
h  f  putiil  Hi  once. 
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reason  arc  excellent  preservatives  of  orpnic  matters.   Owm^  to  tha  atam  ufli 
chenpneas  with  which  it  is  formed,  and  its  greut  volatilitj,  siilphnpius  ncid 
is  probiibly  the  best  agent  for  disinfecting  clf«e  apnrtincntf,     Whni  has 
already  been  said  in  regard  to  the  disinfecting  of  the  atmosphere  of  conii-e 
liokls  good  in   regard  to  suiphurona  acid ;  but  often  it  sccnig  nec€5«arj  tX3 
disinfect  the  walls,  furniture,  etc.,  of  a  chamber  in  which  a  f>ereon  has  pa»t?^ 
throuffh  a  contafrious  illness.    When  this  is  to  be  done,  the  mothf»d  dcserib 
below  may  be  adopted.     When  it  is  to  be  carried  into  cfTeet,  of  course  th 
room  should  l>e  made  as  tij^ht  as  possible^  the  chimney-placGS^  rentilaior 
windows,  and  doors  of  exit  being  closed,  whilst  all  the  drawers  of  AmtiUEi 
and  the  door.^  of  closfits  are  widely  oj»ened. 

Take  a  large  iron  pot  or  caldnm,  put  in  it  a  little  stand,  micb  as  the  < 
tri|KKi  used  by  chemiste,  place  on  this  an  iron  plat-e  coiitaininjr  flowcis^ 
sulphur  thoroughly  wet  with  aJcohol  or  (probably  better  sttll)  with  tut 
tine;  underneath  the  plute  set  a  tin  alcf>lio1  lamp;  then  put  tlie  whole  i 
brinks  in  the  middle  of  the  room.     Lijrht  the  lamp  undemejiih  the  dish,  ai^ 
if  the  sulphur  does  not  take  fire  previously^  when  it  be^ns  actively  to  i 
Ignite  it,     Jjcave  the  room  at  once,  closin;:;  the  door.      Unless  the  apHftme 
becomes  densely  tilled  with  the  fumes,  far  beyond  what  eould  be  supports* 
by  ft  human  being,  the  attempt  at  disinfection  cannot  be  of  any  service-   V  Ji^g  ] 
room  should  he  kept  shut  up  until  the  sulphurous  acid  finds  ita  escape  thrua  ^^ 
the  cracks  and  disperses.     Very  otleu  it  may  be  well  to  re[>eat  r' 
once  or  twice,  and  afterwards  to  leave  the  apartmci»t  as  open  and 
the  air  as  possible  for  some  days. 

Sulphurous  acid  may  be  used  in  a  saturated  solution  fur  the  parposi?  of 
destroying  diseaisc-germs  in  the  excretions  of  the  sick ;  *  iu*  action  upon 
vegetable  colors  of  course  completely  utifits  it  for  many  uses.     Hie  Bulpliites 
and  the  bisulphit-cs  arc  largely  employed  to  arrest  or  control  fermentation  b 
various  proce&ses  in  the  arts, 

AOIBUM  OAEBOLIOtTM-CAEBOLIO  AOID.  U.S. 

Phernc  Acid,  or  Pheiii/lic  Alcohol^  is  a  substance  obtained  from  ooal-Ul 
by  distilling  at  a  temjicrature  of  between  300*'  and  400**  F.,  adding  to  thi 
distillate  a  hot  concentrated  sohition  of  potassa,  and  uAer  this  water,  «?f«* 
rating  the  light  oily  matters  which  rise  to  the  top,  and  adding  muriatic  icia 
to  the  heavy  nlkalinc  bottom  layer,  when  impure  carbolic  acid  sepanile^.  Thii 
impure  carbulic  iicid  {Avithim  CurWUcum  Crmhtm^  U.  S.)  is  of  a  d»rk  wH 
and  contains  several  congeneric  bodiesi  especially  xylic  and  cresylic  sei(b> 
For  disinfectant  purposes  these  appeiir  to  be  at  least  of  equal  value  with  t}»« 


•  For  «  very  iiitprcsting  account,  by  Dr.  J,  lljaltetin,  of  the  ftraaglmg  of  ft  ftniinpflt 
epidemic  lu  rcrliind,  foq  British  Medical  Ju^rnnl,  1871,  rn1«  ii,  p.  519.  I  oatitiot  br)p  ^ 
lte?ing  tJml  the  itrict  lnolailoii  and  qunmntining  of  lh«  fick  bad  far  mort  to  do  till 
urestiug  the  Nprcud  of  tbe  diienae  thau  bibd  Ihi'  ^ulpfauroun  acid  ctoplujed. 
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carbolic  acid,  and  therefore  the  crude  product  of  the  above-detailed  process 
is  very  largely  used.  Carbolic  acid  is  separated  from  its  allies  and  obtained 
in  a  pure  state  with  some  diflBculty,  by  a  process  too  complex  to  be  discussed 
here.  When  finally  procured,  it  occurs  at  ordinary  temperatures  in  minute, 
colorless,  transparent  plates,  or  long  rhoraboidal  needles,  often  fused  into  a 
mass,  having  a  hot,  corrosive,  peculiar  taste  and  a  peculiar  odor,  resembling 
but  entirely  different  from  that  of  crcasote.  If,  on  exposure  to  the  air, 
phenic  acid  becomes  brown,  it  contains  impurities.  When  opportunity  is 
afforded,  solid  carbolic  acid  absorbs  water  from  the  atmosphere  and  molts  into 
an  oily-looking  colorless  liquid.  It  is  inflammable,  neutral  to  test-paper,  but 
combines  with  bases ;  soluble  in  about  twenty  parts  of  water,  very  soluble 
in  alcohol,  acetic  acid,  ether,  glycerine,  and  the  volatile  and  fixed  oils.  Nitric 
acid  converts  it  into  picric  acid. 

Creasotum,  U.  S. —  Creasote  is  a  substance  closely  allied  to  carbolic  acid, 
and  is  prepared  from  wood-tar,  by  a  process  similar  to  that  by  which  the  latter 
is  obtained  from  coal-tar.  It  resembles  closely  carbolic  acid  solutions,  but  may 
at  once  be  distinguished  by  its  odor,  which  is  much  more  smoky.  More- 
over, if  a  splinter  of  pine  be  dipped  into  carbolic  acid,  and  then  into  muri- 
atic acid,  the  wood,  after  the  lapse  of  half  an  hour,  assumes  a  distinct  blue 
color.  This  does  not  occur  with  creasote.  Again,  carbolic  acid  does,  and 
creasote  does  not,  coagulate  collodion ;  and  by  the  action  of  nitric  acid  crea- 
sote is  converted  into  oxalic  acid,  resinous  matter,  and  but  a  small  proportion 
of  picric  acid.  Creasote  is  at  present  a  rare  drug,  the  material  which  is 
usually  sold  under  its  name  in  the  drug-stores  being  really  a  solution  of  car- 
bolic acid.  In  their  therapeutic  value  the  two  substances  are  probably  about 
equal.*  In  a  case  reported  by  Dr.  F.  Grinell  (child  one  year  old  ;  a  drachm 
taken  ;  recovery)  the  symptoms  were  those  of  carbolic  acid  poisoning, — ?'.«., 
unconsciousness,  collapse,  stertorous  breathing,  and  great  cardiac  depression 
{Metl  Keics,  xl.  345). 

Physiological  Action. — Carbolic  acid  is  exceedingly  poisonous  to  all 
forms  of  life,  from  the  lowest  to  the  highest.  Much  of  its  employment  in 
medicine  depends  upon  its  action  on  infusoria  and  fungi ;  and  yet  its  direct 
internal  and  external  use  in  human  medicine  is  quite  large.  Its  physio- 
logical action  is  therefore  to  be  viewed  from  two  distinct  stand-pointd :  first, 
its  influence  upon  the  higher  animals  and  man ;  second,  its  action  on  the 
lowest  animal  and  vegetable  forms. 

Upon  mammals,  if  not  upon  all  vertebrates,  carbolic  acid  acts  as  it  does 
upon  n)an.  According  to  Dr.  Isidor  Neumann  (^Archiv/Ur  Dermatol,  nnd 
Sf/philofjf.,  Jahrgang  i.,  1869,  p.  425),  to  Dr.  Ernest  Lab^  (Archives  Gin.^ 
6e  svr.,  t.  xviii.  p.  451,  1871),  and  to  Salkowski  (^PJliigers  Archiv,  Bd.  v., 

♦  Cicunal  appears  to  be  the  basis  of  pure  creasote ;  from  it  is  easily  prepared  creoaotinio 
acid.  Thi.<  substance  has  been  found  by  E.  Bu!«s  {Berlin.  Klin.  Wochena.f  1670,  p.  445) 
to  hnve  active  antipyretic  and  other  tburapcutic  properties. 

41 


642 


NON^SrSTEMW  REMEDIES. 


1872),  wlicn  a  poisonous  dose  is  given  to  a  frog  there  is  prodaceil  a  pitJjlk 
convlitiun  which  usually  afiects  first  the  hiod  lega,^  but  eventuitUy  sprcatlito 
the  front  ones  and  inTolres  all  parts  of  the  body,  Aft^r  a  time  there  m 
dcvelopotl  tetanic  conrulsions,  Tf  hich  are  apparently  reflex  in  their  Ditnre, 
and  are  said  to  be  excited  by  external  stimuli  or  irritatioDS. 

Carbolic  acid  acta  upon  inaminalB  in  very  much  the  same  way  as  upon  ^ 
batrachian.  According  to  W.  K empster  (^mir.  Jour,  Med.  Sci.^  July,  186S), 
in  the  mouse  and  rat  it  causes  intense  muscular  weakness,  followed  bjiiolcnt 
convubiona  and  stupor.  In  the  rabbit  (Neumann,  Salkowaki),  phe&ylic 
alcohol  produoefi  muscular  weakness,  ofleu  accompanied  by  tremblidgs  and 
restlessness,  at  last  givijig  place  to  violent  convulsions.  Before  these  ht^ 
fairly  set  in,  the  animal  is  generally  unable  to  stand  ;  and  during  them  be 
lies  on  his  side^  kicking  into  mid-air.  Early  in  the  poisoning  the  r^pimtiou 
is  very  much  affected ;  and  the  death,  which  usually  occurs  in  the  micbt  nf 
convuI>ioiiS,  appears  to  be  owing  bo  a  disturbance  of  the  respiration,  wuct  b 
acute  crises  the  heart  is  found  beating  continuously  immediately  after  deitlu 
According  to  the  researches  of  Dr.  Jules  Lemaire  (Z>«  FAcidc  Ph^nujuf^it 
6d,,  Paris,  18G5),  in  the  dog  symptoms  very  similar  to  those  detailed  above 
are  caused  by  lethal  doses  of  the  drug;  and  Hiisemann  (St'hmiili'n  Jahi^ 
Ed.  civ.  p.  274)  stiites  that  in  mammals  and  in  birds  the  characten*tic  plie- 
nomena  of  carbolic  acid  poisoning  are  clonic  convulsions,  sinking  of  the  Usia- 
porature,  diminution  of  sensibility,  dy^^pncca,  free  salivation  and  secrotiooy|kH 
tears,  keratitis  and  conjunctivitis.  According  to  the  latter  authority,  dl^^| 
minuria  and  haematuria  are  occasional  phenomena.  Upon  man  carbolic  tai 
lets  as  upon  other  mammals.  Reserving  the  details  for  the  section  on  Toii^ 
cology,  it  is  sufficient  fur  our  present  purpose  to  state  that  the  prtmuneo^ 
symptoms  induced  by  lethal  doees  are  disturbance  of  respiration,  ooma,  eobi* 
cular  weakncsfij  and,  in  some  cases,  convulsions.  A  closer  investigation  of 
the  action  of  large  doses  of  carbolic  acid  is  best  made  by  studying  the  efcw 
upon  the  different  systems  $en\tti7/i, 

Ke/'v<tvs  S^»tem, — Upon  the  cerebrum  phenylic  alcohol  appears  to  exert 
a  direct  infiuence,  which,  although  not  very  intense  in  the  lower  aiun^ls,  b 
the  higher  species,  and  especially  in  man,  results  in  the  early  production  of 
fi  upor. 

These  convulsions  are  not  peripheral,  since  they  do  nat  ocoui  in  a  HidI 
whose  connection  with  the  qane  boa  been  severed  by  division  of  tJje  nfif^i 
and  do  take  plnce  in  a  leg  which  bus  been  protected  against  the  locJ 
action  of  the  poison  by  tying  the  artery  (Salkowskl,  Lab^e).  They  tm 
therefore,  either  cerebral  or  i«pinah  Ahhough  there  is  a  distinct  conflidof 
evidence,  it  seems  to  me  estsiblished  that  they  are  of  spinal  origin.  I^bfe 
and  Jno.  li^  Haynes  failed  to  gel  them  after  section  of  the  oord,  but  m 


■  At'cordinjj  io  Lflnmirc,  when  ii  frog  la  allowed  to  iwlm  io  WAter  impr^ipialeil  vllt 
cakrbolio  acid,  tUo  front  Ivga  urc  tho  firftt  aO^ected* 
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tUu  far  more  numerouB  experiments,  upon  frogs  and  maramals,  of  Salkowski, 
of  Berb  md  Jogel  {Gaz,  i/M,  1872),  of  J.  8.  Stone  (Fhilad,  Med.  7\W«, 
ix.),  and  of  T,  Git*»  (Arch./,  Expet,  Path,  und  Therap,,  xU.  401),  coti- 
TukioQs  occurred  iiftcr  di'Mtruutiun  of  tbe  mediilla,  section  of  the  cord^  and 
Other  operative  procedurefl  sepaniUng  tlio  brain  from  the  lower  nervouM 
gystem.  Tlie  fuUures  of  the  first-named  experiments  are  explainable  by  the 
facts  that  the  paralyzinir  intltienct^a  of  carbolic  acid  are  usually  first  niani- 
l«6tod  npon  the  hind  legt,  and  that  very  large  doses  of  the  acid  were  em- 
j>loyed*  The  spinal  convulisioos  are  accompanied  by  increiified  reflex  activity. 
which  in  lost  as  the  paralytic  state  h  reached,  ro  that  carbolic  acid  appears 
first  to  gtimuUite  and  then  dopress  the  spinal  centres-  Stone  nssertfl  tbiit 
the  Mimulation  is  preceded  by  a  primary  depression,  due  to  stimulation  of 
8et«chenuw*8  inbibitx>ry  centre  in  the  medulla. 

In  carbolic  acid  poisoning  ibo  nerves  and  mnscle^  are  not  distinctly  para- 

lyxcd,  galvanic  stimulation  of  a  nerve  after  death  eliciting  vigorous  response 

in  Uie  tribuUry  muscle  (Salkowgki*  loe.  ctt^  338 ;  Hi>ppe-8t'yler, he.  eii,y 476 ) ; 

bat  the  very  careful  experiments  of  Gies  {fne,  ctf,,  p,  413)  have  proven  that 

guch  muscles  are  less  sen^iitive  and  more  easily  exhuusted  than  in  the  un- 

poisoned  animah 

^v    Circidation. — The  action  of  cnrb<»Iic  acid  upon  the  heart  is  not  a  very 

^Btrked  one,  but  there  Cim  be  tittle  doubt  that  in  Kufheieni  aiUf^unt  tlie  dru^ 

^■Itrciaefl  the  viscus.     AfVer  death  fr»:>nj  acute  puiaoning  the  heart  is  usually 

^Rand  to  be  beating  regularly  (Salkowski),  but  in  some  eases  of  slow  poisoning 

the  death  has  seemed  to  be  uhrniwtdy  caused  by  cardiac  dia!«ti>lie  arrest.    In 

Ho[»pe-Seylers  manometrlcal  studies  (f*jiii^er«  Archie,  1872,  Hd.  v.  475) 

the  arterial  pressure  was  not  uifected  nntil  convulsions  came  on,  when  it 

rose  largely,  as  a  result  of  the  general  muscular  contraction.     It  afterwards 

Kl  very  decidedly  and  permanently.      Reduction  of  the  arterial  pressure 
s  been  shown  by  Gies  to  be  the  ebanicleristic  effect  of  the  carbolic  acid: 
in  bis  experiments  moderate  doses  of  the  acid  failed  to  affect  the  pressure 

KvT  section  of  the  cord,  Tthilst  neither  tij^phyxia  nor  stimulation  of  a  scn- 
ivc  nerve  elevated  the  lowered  pressure,  although  the  heart  was  beating 
forcibly, — facts  that  demonstrate  that  carbolic  auid  pftral^zrn  (lie  vaMo-motor 
centre  in  the  medulla  before  it  markedly  affects  the  hearL 

Rt$p{rati(jti. — According  to  Salkowski  {loc,  cii.^  p.  344),  Ijab^e,  and  other 

l^pathorities,  in  the  first  stages  of  carbolic  acid  poisoning  the  respiration  is 

"^^etnarkjihly  increased  in  frequency.     Thb  atreeliTatron  Salkowski  believes  to 

be  due  partly  to  a  stinmlnnt  action  upon  the  periphend  vagi,  and  partly  to  a 

Hbuilar  influence  upon  the  rcsjiiratory  centres.     He  0tatea  that  the  respim- 

^Bons  are  Tcry  shallow,  and  that  the  diaphragm  scaroely  participates  at  all  id 

^■letn,  but  that  if  the  cervncal  yagi  be  cut  they  become  much  slower^  deep, 

■nd  rcguhir.     On  the  other  hand,  if  carbolic  acid  be  given  to  an  animal 

suffering  from  seetitm  of  the  pneumoga^trics,  the  slow  breathing  is  very 

^fench  aooelemted.     From  the  former  of  these  facts  the  Germjm  investigator 
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draws  the  conclusion  that  the  accelerated  breathing  prodnced  bj  phenylie 
alcohol  is  in  part  due  to  a  stimulation  of  the  peripheral  vagi,  and  from  the 
latter  fact  that  it  partly  arises  from  a  similar  action  upon  the  respiratoiy 
centres. 

Temperature. — The  effects  of  carbolic  acid  upon  the  temperature  in  the 
normal  animal  have  not,  that  I  am  aware  of,  been  studied,  but  Emil  Eris 
(Schmidt's  JaJirbucher,  Bd.  clxiv.  p.  148)  has  found  that  in  mild  putrid 
poisoning  in  animals  it  diminishes  greatly  the  fever-heat ;  when  the  poiaoD- 
ing  was  more  severe  the  acid  had  no  influence. 

In  sufficient  concentration  carbolic  acid  seems  to  be  poisonous  to  all  forma 
of  protoplasm.  Dr.  T.  M.  Prudden  (Am.  Joum,  Med,  Sci.,  Izzxi.  82)  finds 
that  in  strong  solution  it  paralyzes,  in  weak  solution  depresses,  the  move- 
ments of  the  batrachian  white  blood-corpuscles  and  ciliated  cell«,  and  Labce 
has  determined  that  outside  of  the  body  it  materially  affects  the  blood  of 
mammals.  Both  Lab^  and  Hoppe-Seyler  (Pfluger's  ArchtVy  v.  476),  how- 
ever, affirm  that  the  blood  of  higher  animals  poisoned  by  carbolic  acid  pre- 
sents nothini:  abnormal,  so  that  the  symptoms  it  produces  must  be  the  nn^ult 
of  a  direct  influence  upon  the  various  tissues. 

Post-mortem  examinations  of  animals  killed  by  carbolic  acid  have  yielded 
varying  results.  In  Lemaire's  investigation,  nothing  abnormal  was  found 
except  intense  injection  of  the  alimentary  mucous  membrane,  a  pseudo- 
membranous and  purulent  inflammation  of  the  bronchial  tubes,  with  a  dis- 
seminated lobular  pneumonia  or  else  congestion  of  the  lungs  and  of  the 
nerve-centres.  Prof  Bruckmiiller,  in  Neumann's  investigation  {loc,  ciV.,  p. 
429),  found  the  cells  of  the  liver  and  kidneys  in  a  stat«  of  fatty  degenera- 
tion. This  process,  which  seemingly  was  the  counterpart  of  the  changes  in 
phosphorus-poisoning,  was  always  more  advanced  in  the  kidneys  than  in  the 
liver.  Dr.  Neumann  states  that  it  was  found  in  a  number  of  auto|)i<ies,  and 
ihat  it  is  a  constant  phenomenon ;  but  Salkowski  (loc.  cif.,  p.  273)  wa.« 
unable  to  find  it  in  a  number  of  examinations.  In  man,  the  post-mortem 
appearances  are  very  much  the  same  as  in  animals.  If  the  acid  has  been 
ingested  in  a  concentrated  form,  white,  hardened  spots  are  found  upon  the 
mucous  membrane  of  the  mouth,  oesophagus,  stomach,  and  even  intestines. 
They  are,  of  course,  due  to  the  local  action  of  the  poison,  and  are  sometimes 
blackish  in  the  centre,  or  even  blackish  throughout,  and  very  generally  are 
surrounded  by  a  red  inflammatory  zone.  The  liver,  spleen,  kidney's,  and 
indeed  all  the  organs,  are  found  filled  with  dark,  imperfcctly-coagulatiHl 
blood,  such  as  is  habitually  found  after  death  from  asphyxia.  According  to 
Husemann,  the  fatty  degeneration  of  the  liver  and  kidneys  is  not  either  in 
roan  or  in  animals  a  constant  or  characteristic  phenomenon  of  carbolic  acid 
poisoning.  Keuder  found  the  renal  epithelium  degenerat<Hl  in  a  man  who 
had  been  fatally  poisoned  by  the  drug  (Journal  de  Pluxmi.  et  de  Chitnie^ 
p.  45G,  Dec.  1871). 

As  the  internal  use  of  eai\>o\\<(^  ^<£\^  ycl  «vv^  ^fii^asy^  «&  ^u^rene  of  the 
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langs  is  so  closely  connect<Ki  with  the  rjiuifttion  of  its  uhenjkal  history  iu  the 

Bysteui  aiid  its  eliiiJinatiou  from  the  botly^  the  lutlcr  b  of  very  great  intt.Test. 

Since  carbolic  acid  coagulates  Hlhuiueij,  its  absoryttiua  uiichaugcd  iutu  the 

blood  would  seem  a  matter  of  doubt ;  yet  111  mnm  Ibnii  or  otficr  it  certainly 

is  absorbed,  ob  Is  proven  by  tlio  history ^of  irs  eruniiiatiori  and  by  its  having 

on  ftmnd  in  the  blood  ( IIo|if>e-Scyler,  Pjiihjers  Atchh^  Bd,  v.  p.  471);, 

exactly  what  funu   it  cuxulates  in  the  bloud  is*  not  known  \  but  uio^t 

irubabiy  it  is  a^s  au  alkaline  carbokte.     Lcmaire  (/oc*  cit.^  p.  77)  states  that 

it  may  be  found  in  the  breath  of  poisoned  animals ;  but,  HoflTiuauu  aaserts 

that  it  IB  burnt  up  in  the  j^ystew^  because  he  failed  t^  detect  tt.  in  any  of  the 

secret (OUM.     In  this  conclusion  be  is,  koweveri  certainly  in  error  ^  for  it  has 

been  distinctly  proven  that  carbolic  acid  is  rapidly  eliminated  from  the  system. 

It  haa  been  detected  in  the  urine  by  Almen  { Zeit&chrlft  j\  Anah/t,  Vhimie^ 

Bd.  X.  Hefl  vii.),  by  PatrouiUard  (Journal  dc  Phirinacie  et  de  Chunky  Dec. 

1871,  p.  4dD),  by  Salkowski  {Pjiiiger'i  Arclai\  Bd.  v.),  by  Hoppe-Seyler 

tuc*  Cit.)^  by  Waldenstrom  {Zeifschri/t  des  AUgemcm.  Apothek.-  Vereines^ 

Jan.  lOj  1872)^  and  by  llauxmaun   (^li/id.) ;  and  Iloppe-Seyler  {he,  ciL^ 

p.  480)  has  detected  it  in  the  saliva.     It  is  probably  eliminated  in  all  the 

secretions.     The  researches  of  Baumann  (ZctUchr.  /.  Ph^tdol.  Chrm.^  1878, 

150),  which  have  been  substantially  confirmed,  show  that  the  cjjrbulic  acid 

changed  into  a  peculiar  sulphucarbolic  acid,  a  sort  of  etlicr-.salpb-acid, 

having  the  formula  C\U^O.SO,<On,  which   tinally  unites  with  potush  and 

is  eliminated  as  a  sulphoearbolale  ;  when  l»r^e  ijuantities  of  the  acid  are 

I       administered,  some  of  it  escapes  unchanged,  tor  in  u  fatal  ciuse  of  poisoning, 

PatrouiUard  (Zeifschr.  da  Allgeineui,  Apothek.'Vertiim^  p.  40 U)  obtained 

I       an  oily  fluid,  believed  to  be  pure  carbolic  acid«  by  shaking  the  urine  with 

I       ether,  allowing  tbe  mixed  fluids  to  separate^  and  removing  the  ethcnal  layer 

kand  evafM)rating. 
Although,  as  stated,  carbolic  acid  ig  to  some  extent  eliminated  from  the 
lystem,  a  portion  of  it  is  burnt  up  in  the  body.     The  bbick  coloring-matter 
of  the  characteristic  urine  <if  carbolic  acid  poisoning  is  iii  all  probability  an 
educt  from  carbolic  acid,  formed  by  ii8  partial  oxidauon.     Hauxmaiiu  has 
proved  that  it  is  not  altered  ha^matin  or  any  fixed  coloring  principle^  by 
finding  that  the  urine  is  cleared  up  by  healing  after  the  addition  of  an  acid  j 
and  his  conclusion  is  corroborated  by  ihe  observation  of  Dr.  Stevenson, 
^       of  Guy's  Hospital  {Brii.  Med  Joiirti.,  April,  1870),  who  found  that  the 
^Kblack  urine  does  not  contuin  more  than  a  nurmal  proportion  of  iron.    When 
^B carbolic  acid  is  oxidized  outside  of  the  body,  as  by  the  action  of  the  per- 
f       mauganate  of  potussiam,  oxalic  acid  is  formed ;  and  Salkowtki  has  found 
!       that  when  phcnic  acid  is  given  to  animals  oxalic  acid  appea^rs  in  the  urine. 
Other  observers  have,  however^  failed  to  find  lliese  oxalates.     Fr.  Sclmffer 
(Jfmrn.  /.  l\akt.  Chem.^  xviii,  p.  282),  A.  Uerbach  (  Virchotca  Archiv^ 
Ixxvii,  220),  and  E.  Baumann  and  C.  Preui-se  (Zeitschr./.  Fh^vtoi  Chenx,^ 
I       iii.  156)  found  that  tbe  phenol  was  at  least  iu  pari  oxidized  into  h^dro- 
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chinwn^  and  partly  into  a  greenish-black  substance  upon  whicb  the  coloring 
of  the  urine  seems  to  depend.  The  recent  researches  of  L.  Brieger  {Zeit- 
ichr,  /.  Klin.  Med.,  1881,  ii.  25)  seem  to  prove  that  when  carbolic  acid  is 
taken  in  not  too  large  quantities  a  portion  of  it  unites  with  sulphuric  acid, 
and  a  portion  of  it  is  converted  iyto  various  colored  oxidation  products, 
some  of  which  are  very  poisonous.  According  to  the  experimenta  of  W. 
Koehs,  this  change  occurs  in  the  large  abdominal  glandular  viscera  (Arek. 
/.  Pkt/sioL,  XX.  64,  xxiii.).  Schmiedeberg  has  recently  come  to  the  con- 
clusion that  no  phenol  is  oxidized  in  the  body,  but  that  it  is  all  eliminated 
in  combination  with  sulphuric  acid,  or  to  a  less  extent  with  glyco-uronie 
acid  {Arch.  Exper,  Path.  u.  Theiap.,  xiv.  288).  The  evidence  is,  how- 
ever, too  strong  against  this  view,  and  the  true  conclusion  seems  to  be  that 
when  carbolic  acid  is  taken  in  great  excess  it  is  in  part  eliminated  cu  car' 
holic  acid,  and  that  the  remainder  of  it  (the  whole  of  it  when  taken  in 
moderate  amount)  in  part  escapes  in  combination  with  an  alkali  as  sufpho- 
carbolic  and  glyco-uronic  acids  and  is  in  part  oxidized  in  the  system. 

Stadeler  {Ann.  d.  Chem.  und  Fhann.,  Bd.  Ixxvii.  p.  17)  discovered  that 
when  sulphuric  acid  was  freely  added  to  cow's  urine  the  latter  yielded  upon 
distillation  carbolic  acid,  and  concluded  therefrom  that  normal  urine  contains 
carbolic  acid.  He  has  been  corroborated  by  Buliginsky  {Hoppe- Skier's 
Med.' Chem.  Uhtersuch.,  p.  234)  and  by  Hoppe-Seyler  {PJiiigers  Arckiv, 
1872,  Bd.  V.  p.  470),  and  phenol  is  certaiuly  a  constituent  not  only  of  the 
urine  of  cattle,  but  also  of  that  of  men,  dogs,  horses,  and  probably  other 
animals.  Baumann  has  succeeded  in  producing  carbolic  acid  out  of  fibrin 
by  a  protracted  di^iestion  with  the  pancreatic  glandular  substance,  and  Neucki 
and  Brieger  have  found  that  it  is  constantly  present  in  normal  human  faeces. 
It  is  probable,  as  asserted  by  8alkowt»ki,  that  the  acid  is  formed  in  the  or- 
ganism as  a  late  product  of  the  pancreatic  digestion.  Its  elimination  by 
the  urine  is  enormously  increased  in  ileus  (one-hundredfold,  Salkowski),  and 
diminished  in  anaamia,  phthisis,  scorbutus,  scrofula,  and  cancer  (Brieger, 
Med.  Centralh.,  1878,  p.  545).  Hoppe-Seyler's  theory  that  the  acid  does 
not  pre-exist  in  the  urine,  but  is  formed  out  of  indican  during  the  processes 
employed  for  procuring  it,  is  not  tenable.  It  appears  to  be  formed  from  the 
albuminous  substances,  tyrosin  being  an  intermediate  product,  since  Brieger 
has  found  that  the  taking  of  large  doses  of  tyrosin  is  followed,  not  by  elimi- 
nation of  tyrosin,  but  by  a  great  increase  of  the  urinary  phenol.  In  this 
connection  it  is  interesting  to  note  that  Cliribtiani  has  found  in  the  urine' 
of  chickens  fed  upon  vegetable  diet  no  phenol,  but  a  notable  amount  when 
a  flesh  diet  was  allowed  (Zeitschr.  f.  Physiol.  Chem.,  ii.).  In  a  series  of 
experiments  Dr.  I.  Munk  obtained  three  grammes  as  the  average  excretion 
of  twenty-four  hours  from  a  horse  (Arch./.  Thierheilknnde,  viii.  104). 

The  local  action  of  carbolic  acid  is  a  very  decided  one.  When  applied 
to  the  skin,  it  produces  at  once  a  burning  pain,  and  in  a  few  minutes  a 
peculiar  white  spot.     If  t\io  Bidd.\i^x«aiw^AW  v^vx  continues  for  some 
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Htnutes,  and  the  white  color  changes  to  a  dark  or  red  stain,  which  gradually 
rades  away  as  the  skin  desWjuatiiEite^i.     On  a  prolonged  fipplic^ition^  mt'boli« 

f*d  dcKS  not  blister,  but  o;iuses  the  fommtian  of  an  eschar  A  curio  us  local 
ion  of  carbolic  iwid,  to  which  attention  wm  drawn  almost  sioiult^ineoiisly 
Dr.  Erm^iiius  Wilson  (Journal  of  Cufanfom  Medicine^  Juiie^  1870)  and 
by  Dr  J.  IT.  Bill,  U.S. A,  (Ameriaui  Jourmd  of  the  Afeih'cal  ScieiiceH^  Oct. 
^■70),  IB  due  to  the  property  wbiuh  it  haj8  when  applied  in  concentrated 
Brm  of  causing  very  great  local  anajsthefiia.  The  complete  loss  of  feeling  is 
|pt  oou&ned  to  the  tiBSUo  killed  by  the  drug^  but  extends  some  little  distanr#> 
Inwards. 

Therapeutics.^ — -In  the  doses  in  wiiieh  it  h  lusually  given,  carbolic  acid 
erts  no  perceptible  eifect  upon  the  system.  Upon  the  idea  that  the  so- 
iled zymotic  diseasee  are  due  to  a  sort  of  fermentation  in  theblnoJ,  lluit  they 
1  the  result  of  changes  set  up  in  the  vital  fluid  by  living  organisms  similar 
\  the  yeast-plant  or  to  the  vibrio  of  putrefaction^  carbolic  acid  has  been  quite 
ilj  used  in  such  diseases.  The  zymotic  theor)*  is,  however,  at  the  very 
i  merely  a  platusihle  s[>t^culation  ;  and  clinical  experience  with  the  acid  in 
tkeee  diseases  haa  certainly  demonstrated  its  uselessne^.  It  laas  been  eatten- 
sively  employed  in  typhus  /ever,  in  jtf/irmia^  in  smallpox^  and  in  other  allied 
affectioni?j  but  at  present  is  mrely  used,  and  is  of  no  value.  The  study  of  its 
phyi<iological  action  has  failed  to  show  the  possicssion  of  any  property  which 
should  render  the  medicine  valuable  in  constitutional  diseases,  and  dinical 
experience  has  borne  this  out  ^  so  that  it  i&  employed  directly  in  medicine 
only  for  iU  local  effects. 

Jntrrmdlif  it  b  of  value  in  nervouM  vomilin^^  especially  when  there  is  an 
irritability  of  the  gastrie  nerves.  One  or  two  drops  of  it,  or  of  ereasote,  may 
be  given  in  emulsion  every  three  or  four  hours  in  such  cases.  The  good 
which  it  acliieves  b  probably  dependent  upon  its  local  anteathctic  profteilies. 
In  ^itr^rnte  f/f  the  /«wy,  tlie  internal  administration  of  carbolic  add,  com- 
bined with  the  use  of  a  weak  solution  (ten  drops  to  the  ounce)  by  atomiza^ 
fion,  in  sometimes  of  service. 

Prof  M.  H.  Desplats  haa  used  carbolic  acid  as  an  antipyretic  with  asserted 

good  results,  but  the  practice  seems  to  me  a  very  doubtful  one.     He  gives 

ft"om  fifteen  to  thirty  grains  of  the  acid  by  the  rectum^  and  states  that  ho 

^Bs  adminiijtcred  as  much  as  three  drachms  a  day  without  injury  (Gaz^ 

mttid,,  1880»  xvii.  628> 

■  It«  external  use  is  much  more  important  than  its  internal  employment ; 

OTit  it  Wlon^'S  to  the  domain  of  the  surgeon  rather  than  of  the  physician^  and 

I  shall  only  diseuj«i*?  it  brit^fly.*  As  a  cfimfiCy  carbolic  acid  is  not  available 

bhen  large  masses  of  tissue  are  to  be  destroyed,  but  it  may  often  be  employed 

*  Pcrhupa  it  if  proper  here  to  call  attisutian  to  tlie  ejtperimeiiti  of  Br.  L.  A.  Stlroioo 
~  Hm.  J.  Mrfi,  Scf.,  Ixsix.  8H)>  which  ?eein  to  *how  that  the  carbolic  acid  rpraj,  u«  a&ed  bj 
iitcr,  hM  no  effeot  upon  fiuating  gcrtus. 
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vith  advantage  against  condylomata  and  similar  growtlis.  Even  in  sacli 
cases,  to  be  efficient,  it  must  be  in  the  most  concentrated  form.  In  dtpk- 
then'a^  vicerafed  sore  throaty  and  apJuhous  stomatilu,  its  concentrated  solu- 
tion in  glycerine  may  be  carefully  applied,  by  means  of  a  camel  Vhair  brush 
or  a  mop,  as  a  mild  caustic  scarcely  capable  of  destroying  sound  tissue.  In 
various  forms  of  indolent  ulcer^  in  ill-cfjnditioned  wounds,  carbolic  acid 
affords  a  very  useful  stimulant  application ;  in  ^^  bums,^^  properly  diluted  with 
oil  (gtt.  X  to  fSi))  it  is  one  of  the  very  best  remedies  that  can  be  used, 
relieving  pain  by  its  anaesthetic  properties  and  at  the  same  time  lessening 
suppuration  and  facilitating  cicatrization. 

As  a  local  anaesthetic,  carbolic  acid  has  not  been  used  so  widely  as  it  seems 
to  deserve.  Dr.  Bill  {loc.  cU.)  has  employed  it  in  a  number  of  cases  of  minor 
operations,  always  with  the  result  of  preventing  or  greatly  mitigating  pain. 
His  plan  in  opening  a  felon  is  to  soak  the  fingers  for  fifteen  minutes  in  wann 
water  containing  three  per  cent,  of  the  acid,  and  then  to  draw  a  brush  dipped 
in  the  concentrated  acid  along  the  line  of  the  incision.  Sometimes,  when  a 
deep  incision  is  necessary,  a  sensitive  part  is  reached.  Under  these  circum- 
stances he  is  accustomed  to  brush  out  the  wound  anew  with  the  anaesthetic 
In  operations  requiring  much  cutting,  this  method  is  not  available;  but 
whenever  only  the  skin  is  to  be  divided,  as  in  opening  abscesses,  it  appean 
to  be  very  successful. 

So  far  as  I  know,  the  first  to  suggest  and  employ  deep  injections  of  car- 
bolic acid  as  a  means  of  combating  deep-seated  inflammations  was  Dr.  J.  A. 
Eames  (British  Med.  Journ.,  May,  1873) ;  but  the  method  has  been  e^peciulljr 
Studied  by  Prof  C.  Hueter  (Deutsch.  Zeitsch./.  Chir.,  iv.  1874;  Schmidt's 
Jahrhiichery  Bd.  clxiv.  p.  144).  He  employs  a  two  per  cent,  solution,  a  weaker 
one  not  being  efficient,  and  a  stronger  one  endangering  the  coagulation  of  the 
blood  and  of  the  exudation  in  the  inflamed  tissue.  Of  this  solution  he  uses  at 
one  time  never  more  than  half  a  draclmi,  and  generally  less  than  this.  AAer 
anaesthetizing  the  skin  by  the  local  application  of  carbolic  acid,  he  introducea 
the  hollow  needle  into  the  centre  of  the  inflammation  obliquely,  so  as  to 
diminish  as  far  as  possible  the  chances  of  the  introduction  of  air.  To  avoid 
the  danger  of  throwing  the  acid  directly  into  the  circulation,  the  needle  is 
not  connected  with  the  syringe  until  it  is  seen  that  no  blood  comes  out 
through  it.  If  the  extent  of  inflamed  tissue  be  large,  several  injections  are 
practiced  at  one  time ;  in  acute  cases  they  are  usually  repeated  twice  a  day, 
in  chronic  cases  every  day,  or  every  other  day.  Dr.  Hueter  has  made  about 
a  thousand  of  these  "  parenchymatous  injections,"  and  only  ten  times  has 
any  inflammation  been  excited  by  them.  The  pain  is  usually  very  slight, 
and  the  relief  apparent  in  one  or  two  days  at  most  In  chronic  syntrntis^ 
the  drug  is  thrown  into  the  joint  once  in  two  or  three  days,  and  the  method 
has  been  practiced  by  Dr.  Hueter  with  asserted  extraordinary  success  in 
glandidar  sioellings  and  inflammations,  phlegmons,  of  all  grades  and  char- 
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flcterai  erj^stpelaij  imwned  tDOund$t  iiiftanied  bttrsetf  h^drocefe^  and  even  in 

Tlie  priietioo  baa  been  followed  with  satisfacLion  by  Dr.  Aufrecht  iu  e/y- 
gijfths  i^CtnitnlbL  Med,  UViwe/*.,  1874^  p.  129),  by  Seiiiitor  (^UtriuL  Kiia, 
ItWAen*.,  1870,  [).  09 jt  Mader  {Ct'niralbl.  JUr  Chir,^  1B77,  p*  376),  aud 
KuD£e  in  dcuUi  iiud  subiuiuu^  rheumatisin  {^CcniralLl.  Med.  Wi^en.^  1874^  p* 
47DJ,  by  Hagen  in  seveml  divera^s  infliimiuEitious  {Schmidt's  JahrL,  Bd« 
clxiv.  p.  140),  atid  by  L  Schmidt  in  chrouic  »i/mwiiis  i^CeulnilfjL  Chtr,,  1876, 
p.  55'iJ.  Dr,  lia^^co  has  even  used  these  injectit>iis  wiih  veiy  exccilent  re- 
sults iu  thre€  caaea  of  8evere  an^na  which  he  believed  threatened  diphtheria, 
throwing  tbe  remedy  into  the  oeighborhuod  of  tbe  second  traclioiil  carliUge 
{Riii^knoriwl).  I>r.  MoaoH  K.  Taylor  {Anier,  Ji^itt.  Med.  Sci\,  April,  1882) 
has  uwed  injections  in  one  liiindred  and  fifty  cases  of  buboes  and  other- 
wise erjkr«;ed  t^'Iunds  with  unilV^nn  success.     He  throws  into  tho  inflamed 

art  about  twenty  miniios  of  un  eiiirht  grain  solution  of  the  acid,  previously 
chillin*^  the  s^urface  with  an  ether  spray.  The  total  evidence  seetns  to  show 
that  this  method  of  treatment  is  birth  safe  and  effective. 

ToxicoLOGV- — Tbe  number  of  fatui  eases  of  eaibolic  acid  poisoning  now 
on  rcford  is  quite  Iaru'L%  and  ihe  list  is  constantly  ^rowin;^,*    The  symptoniB 

Itliough  varying  within  certain  limits,  are^  on  the  whole,  quite  uniform, 
almost  always  appear  in  a  very  short  time  after  the  ingestion  of  the 
istin*     Ssmietimes  the  rapidity  of  the  fatal  result  almost  equals  t!mt  of 

ruasic  acid  poisoning.     Thus,  Dr.  Taylor^  U*S.N.  [J'kiittdefphin  Medical 

^fne^,  Vol.  ii*  p.  284)  records  a  isaae  in  which  about  an  ounce  i^  supposed 
have  been  ingested,  atid  in  which  the  man  fell  uncoi^cions  witliin  ten 
joimIs  after  tiiking  the  fatal  dniught,  two  minutes  ui\erwards  was  totally 

nconsetous,  pulseless,  with  irregular  distant  gai*ping  respirations,  and  in  Ics?* 
^han  a  minute  later  was  dead,  apparently  from  cardiac  paralysis,  since  the 
impulse  of  the  heart  was  entirely  lost  before  the  cessation  of  respimtlon. 
Generally  some  minutes  el upse  before  tbe  symptom.^  develop  themselves ; 
naui»ea,  cold  8weatH,t  stupor  dt-epenJOL^  rapidly  into  itisensibiliry  and  collapse, 
are  the  nK»st  frequent  phenomena.  During  tlie  period  of  in^iisibihty,  com- 
plete abolition  of  reflex  m*>venients  and  anaesthesia  of  the  mucous  membnmea 
have  sometimes  been  notrd  (case,  .Joitrn.  de  PhantK  H  de  Cfttm.^  Dec. 
1871):  indeed,  it  is  scarcely  doubtful  that  in  all  cases  both  sensibility  and 
reflex  movements  are  profoundly  affected.  Convulsions  are  only  exception- 
ally present.     The  symptoms  of  eollapsi'.  are  n>iuiilly  well  developed^  and  the 

tulse  18  generally  feeble  and  very  frequent,  but  bus  been  noted  as  being  re- 
10^  to  from  forty  to  fifty  per  minute  (ease,  Mrd.  Ttmen  and  Gaz,^  April, 


W- 

^fn 


*  BerurenceA  to  on«  huntlrcd  and  sixty^nine  oa^m  of  uarWHo  «oid  pobuaing  bikr«  beta 
eolteotnl  by  H.  Kob«rt  {Sthmidt'n  Jahrh.,  ujtuiv.  220K 

f  Tbo  cix<!e.Mh'(!  fiweaUni;  a^imetliuei)  focni  in  ejirbolk  fieid  poisoning  Th.  Olea  believea  to 
of  ceiifrAl   un^in,  iiuiie  in  a  poiioDed  out  with  oue  ^miio  aervc  cut^  nu  sweat 
ftitm  Ibc  injured  jiart. 
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1871).  HaBmoglobinuria  has  been  Doted.  The  respirations  arc  mostlj 
hurried  and  shallow  iu  the  advanced  stages,  or  in  very  rapid  cases  they  are 
irregular  and  suspended  at  intervals.  Death,  as  has  already  been  stated, 
may  occur  in  a  very  few  minutes ;  but  usually  the  patient  lives  from  one  to 
ten  hours,  and  life  has  been  protracted  for  sixty  hours  (case,  Sjfdenham 
Year-Book,  p.  446,  1871-72 ;  amount  taken,  one  and  a  half  ounces  of  the 
commercial  acid).  In  some  cases  a  great  amendment  has  occurred  and  ooo- 
sciousness  been  restored,  but  after  some  hours  rather  sudden  fatal  collapse 
has  come  on  (case,  Bnt.  Med.  Joum.,  Feb.  1871).  The  minimum  fatal 
dose  of  carbolic  acid  is  not  known ;  but  half  an  ounce  has  several  times 
caused  death  (^Med.  Time^  and  Gazette ,  1870,  ii.  p.  474 ;  Philad,  Med. 
and  Snrg.  Rep,,  Jan.  1870;  Lancety  1878,  ii.  p.  510),  and  a  little  over  a 
druchm  is  reported  to  have  killed  a  man  sixty-four  years  old  (^London 
Lancet,  1869,  i.). 

The  free  external  use  of  carbolic  acid  is  by  no  means  devoid  of  danger : 
Dr.  Falck.son,  after  two  hours*  exposure  to  carbolic  acid  spray,  recovered 
from  his  urine  thirty  grains  of  carbolic  acid  (^Arch.  Klin,  Chirnrg.,  xxvL 
204),  and  he  describes  a  marasmus  or  chronic  poisoning  resulting  from  the 
surgical  use  of  the  remedy.  The  symptoms  are  said  to  be  headache,  loes 
of  appetite,  bronchial  irritation,  which  finally  may  become  very  severe, 
severe  pains  in  the  region  of  the  kidney,  recurring  vomiting,  pruritus,  or 
various  paraesthesiss,  and  loss  of  power  in  the  legs :  acute  carbolic  acid  poi- 
soning from  external  use  is,  however,  more  frequent.  Prof.  R.  Kohler 
reports  (^Schmidt's  Jahrh.,  Bd.  civ.  p.  276)  the  cases  of  two  journeymen 
joiners,  suffering  from  scabies,  who  applied  externally  each  about  a  half- 
ounce  of  carbolic  acid,  in  watery  solution.  One  of  them  was  found  dead. 
His  fellow,  who  suffered  from  unconsciousness  and  drunken  delirium  ending 
in  unquiet  sleep,  afler  his  recovery,  stated  that  directly  afler  rubbing  him- 
self with  the  solution  he  had  giddiness,  that  seven  or  eight  minutes  later  his 
companion  complained  of  burning,  but  that  of  what  took  place  after  thb  he 
knew  nothing.^  It  is  scarcely  necessary  to  refer  in  detail  to  cases  in  which 
serious  results  have  followed  the  surgical  use  of  carbolic  acid.f  A  form  of 
chronic  poisoning,  with  loss  of  appetite,  weakness,  and  a  tendency  to  col- 
lapse, resulting  from  the  continued  surgical  use  of  the  acid,  has  been  de- 
scribed by  Dr.  Wallace  (British  Med.  Joum.,  April,  1870).  In  vol.  ii., 
1870,  of  the  Medical  Times  and  Gazette,  is  narrated  a  curious  case  of  fatal 
poisoning  from  inflammation  of  the  external  parts  and  of  the  rectum,  pro- 
duced in  a  child  by  its  sitting  upon  a  block  on  which  some  of  the  acid  had 
boen  thrown.  A  serious  result  which  has  been  known  to  follow  the  appli- 
cation of  phenol  to  a  slight  wouml  of  the  finger  is  gangrene  of  the  whole 

*  For  other  fatal  cases,  consult  Bulletin  ThSrap,,  t.  Ixxv.  p.  285. 

f  Consult  Brititih  Medical  Jourmily  March  1,  1873, — death  from  absorption  by  a  wound 
four  inches  long;  AVir  York  Medical  Gazette,  April,  1871  ;  Rritinh  MediralJnurHal,  18M, 
ji.  220,— two  fatal  cases*,  Med.  Timt«  and  Gat.,\>i1%,\v.'^.4(il-,  Wien,  Med.  Wocheutckn/i, 
1879,  xxix.  1233. 
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iDeuiber  {V  AheUh  i/if(/.»  Deo*  ll,  1871)*  It  is  affirmed  with  somewhat 
Boubtrul  truth  that  the  absorption  in  these  cases  ia  throu|^h  the  surmunciuig 
Hkiu«  rather  than  from  the  wound,  and  thjtt  if  contact  of  the  carbolic  add 
■reading  with  the  Bkiu  be  prevented  bj  a  coating  of  guttapt^rcha  upon  the 
^■Ucr,  all  dinger  of  poisoning  is  averted  (^MeiL  Time*  and  Gaz.^  u,^  1S78, 
^461). 

The  djognofiis  of  carbolic  acid  poisoning  durinj<  life  ought  in  most  cases  to 
be  pmcticable;  for,  although  the  gymploms  simulate  some  forms  of  apoplexy 
too  closely  for  the  diaj^noftis  Uj  be  made  from  them,  very  generally  the  udor 
of  the  drug  can  he  perceived  about  the  person  of  the  victim,  and  close 
exanijinition  of  the  mouth  will  nearly  always  reveal  traces  of  the  local  actiou 
of  the  afid,  in  the  form  of  whiie^  hardened^  or  corm^at^d  patclies  of  mueomj 
membrane.  Either  these,  or  a  hlacki$h  urtne  in  conjunction  with  the 
symptoms,  are  ditignostic.  After  death  a  strong  odor  of  carbolic  acid  can 
almost  always  be  piTCeived  when  the  body  is  opened,  and  tlie  mucous  mem- 
une  of  the  htomtieh  nfTordji  very  reliable  t??idonee  as  to  the  cauj^e  of  death, 
Looording  to  Dr.  A.  Hillert  the  urine  of  carbolic  acid  poisoniag  as  first 
varies  from  a  clear  yellow  to  a  golden  yellow,  and  upon  standing  In 
be  air  becomes  dark  olive  and  finally  often  blackish  ^reen.  Sometimes  it  is 
f ass-green.  This  carbikHc  acid  urine,  if  treated  with  nitric  acid  and  after- 
bards  with  potassa,  becomes^  after  a  certain  de^nree  of  concentration,  blood- 
[  or  browo-red,  changing  through  pea-green  to  violet.  Carbolic  acid  mixed 
itb  urine  docs  nut  answer  \\m  test  {ScJimklfji  JtihrhUcher,  Bd.  clxiv,  p. 
i).*  The  absence  of  carbolic  acit!  urine  proves  that  the  case  is  not  one 
pnisoninf*,  Baumann  and  Huetcr  declare  that  the  earliest  fiyniptom  of 
be  poisoning  ia  disappearance  of  the  sulphates  from  the  urine  (Ztifschn 
f.  PhtfiAkuL  Chem.,  i,)."f" 

In  a  cose  of  carbolic  acid  poisoning  emetics  are  ^norally  Uf^eless,  owing 

to  the  paralysis  of  the  stomach  which  exists,  and  the  stomach-putnp  must 

^e  employed  to  empty  t!ie  viscui*,     Alkaliijs  in  excess  are  ol*  some  value, 

Recording  to  Husemann,  who  employs  a  waecharate  of  lime, J  and  the  free 

Hogcsiiun  of  oils  was  formerly  recommended^  but  to  Baumann  and  Hueter 

{^Mtid.  Times  and  Gaz.^  ii.,  1878)  biilong  the  credit  of  disco vtaiai:  the  proper 

aniidute  to  carbolic  acid.     They  found  that  during  earbolii^  jieid  poisoning 

te  sulphates  disappear  from  the  urine,  and  that  tf  a  soluble  sulphate  be 
ven  freely  to  an  auim^d  pmsoned  with  carbolic  acid,  the  latter  was  coo- 
irtcd  into  a  harmless  sulpbocarbulic  acid.     Soiinenburg  found   that  in 


•  For  method  of  dotcctiog  oarbolio  iioid  in  nriae^  flcie  Lond^  Med.  jiee,,  1877,  p.  455. 
f  To  detect  the  diminution  of  flulphntei  iu  the  unne,  romove  tiay  albumen  pri'sent  bj 
boiling,  addify  with  iLcett«  ooid,  und  add  chloride  of  barium  in  6xce«e.     This  reagent 
give^  a  milky  eload  of  sulphate  of  barium  in  tho  prcsenco  of  lulphatei,  but  a  were  haia 
r  no  alteralton  in  earboHo  aold  poinoninf;* 

^  DiM^ulvQ  tixteen  jmrti  of  lugar  in  forty  parU  of  diatiJIed  wator^  and  adil  five  part*  of 
Jiiue;  digest  fur  three  daya,  fltirring  from  tiruo  to  timoj  filter^  and  evaporate  to  drj< 
Tli«  product  that  obtained  dlasolvea  easily  in  water. 


652 


NON-SYSTEMIC  REMEDIES, 


patients  prescDting  the  dark-colored  urine  and  other  symptoms  of  poisoniDg 
resulting  from  the  too  free  external  use  of  the  acid  all  trouble  disappean 
upon  the  administration  of  the  sulphate  of  sodium.  Dr.  D.  Cema  (Philad, 
Med.  Tinicsy  ix.  593)  has,  in  an  elaborate  series  of  experiments  upon  aoimals, 
employed  the  sulphate  of  magnesium  with  entire  success,  so  that  it  may  be 
considered  established  that  a  soluble  sulphate  is  the  proper  antidote  to  car- 
bolic acid,  and  that  it  should  be  employed  very  fireely  and  in  all  stages  of 
the  tox83mia,  as  being  capable  of  neutralizing  the  poison  in  the  blood.* 
The  chemical  history  of  phenol  inside  of  the  body  (see  p.  642)  expUios 
why  the  sulphates  are  so  efficient. 

Carbolic  Acid  as  an  Antiseptic, 

The  action  of  carbohc  acid  upon  man  having  been  discussed,  it  is  now 
proper  to  take  notice  of  its  influence  upon  the  lower  orgauLsms,  and  of  the 
uses  which  grow  out  of  that  influence.  It  is  beyond  dispute  that  carbolic 
acid  has  very  great  power  in  killing  both  animal  and  vegetable  fcnuents,  and 
in  arresting  the  changes  which  they  induce.  The  question  at  present  mort 
interesting  and  worthy  of  discussion  is  as  to  the  degree  of  its  influence,— aa 
to  the  power  of  carbolic  acid  when  compared  with  other  substances.  There 
are  several  ways  in  which  this  power  may  be  measured. 

In  August,  1870,  Dr.  John  Dougall  (Lancet)  published  an  acooantMf  a 
scries  of  experiments  which  he  had  made  as  to  the  minimum  quantity  of 
various  reagents  required  to  arrest  the  movements  of  spermatozoa  and  to  kill 
infusoria.    His  results  are  expressed,  in  fractional  parts,  in  the  following  table: 


Dbuos. 


Chloride  of  strychnia 

Chloride  of  arsenic 

Nitric  acid 

Hydrochloric  acid 

Sulphuric  acid 

Alcohol 

Corrosive  sublimate 

Nitrate  of  silver , 

Strong  acetic  acid 

Oxniic  acid 

Chloride  of  linc 

Picric  acid 

Tartrate  of  antimony 

Hydrocyanic  acid 

Cnrholic  acid 

Camphor 

Tincture  of  iodine 

Solution  of  chloride  of  lime 
Common  salt , 


Spermatosoa. 


1-30000 

1-450 

1-18000 

1.SO00 

1-lSOOO 

1-1500 

1-15000 

1-2O00 

1-15000 

1-1500 

1-12500 

1-750 

1-7000 

l^OOO 

1-6500 

1^000 

1-10000 

1-5O0 

1-7500 

1-1500 

1-7500 

1-600 

IJUOO 

1-450 

1.4C00 

1-450 

1-5U00 

1-250 

1.1000 

1-750 

1-2500 

1-4V0 

1-500 

1-400 

1-500 

l-W 

1-10 

1-60 

InAmcia 


•  In  the  DtutMcheB  Arckivf,  Klin.  Mtd.,  Bd.  x.  p.  114,  Dr.  Fr.  Mo«ler  reporti  a  easeii 
which  the  patient,  who  had  taken  nearly  three  drachms  of  carbolie  acid,  was  at  ooet  n- 
stored  to  consciousness  by  the  abstraction  of  a  pound  of  blood  after  the  eracnatioa  of  tkl 
■tomach. 
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In  these  experiments  of  Doujjall  the  action  of  the  drugs  upon  animal  life 
was  alone  tested.  But  the  relations  of  drugs  to  low  animal  and  vegetable 
forms  are  not  identical,  and  the  action  of  a  drug  upon  infusoria,  much  Icsf* 
upon  spermatozoa,  is  not  a  criterion  as  to  its  influence  upon  fungi.  Moreover, 
fermentation  is  caused  not  by  infusoria  but  by  fungi;  and  it  is  therefoie 
very  apparent  that  the  experiments  of  Dougall  are  not  decisive. 

We  are  indebted  to  Dr.  P.  Grace  Calvert  for  a  series  of  experiments 
which  in  a  measure  supplement  those  of  Dr.  Dougall.  Dr.  Calvert,  using 
a  standard  solution  of  albumen,  added  to  equal  quantities  of  it  in  test-tubes 
one-thousandth  part  of  the  substance  whose  power  over  putrefaction  it  was 
desired  to  test,  and  then,  placing  all  the  test-tubes  side  by  side  in  a  rack, 
watched  for  the  development  of  fungi  and  of  vibrios.  The  following  table 
expresses  his  results : 


L 

AIbi]D3eEi..«.t.^«.> 

SiitphiiroLia  acid ...,4*,.., 

Sulphuric  AOid„^,.,»,,  .,,«„,, 
Nttrie  Ji«id....>... ....,., ..,.,.., 

jlc«t:lo  acid.,...., ..„,.^ ,.,.,,». 
Fryseio  aflld.,,,,.*^^,,.,*, 

3.  ALKlUHJt 

C^uatla  acfdikH, 

C A Uitic  |)ot&^b 

Cftu^ie  Kiiiitioab^...... 

C&tiftLc  liia(^.. ....... .. ......... 

4.  CFTLOttt^r.   CaMPOVNEfS. 

Solulitm  of  ishlimnc..,...^^., 
Chlnrirfc  of  fliiJkim....^.*^.,. 

Chlitridc  of  calcium.......*,, 

Cbli^ride  of  alumlniani ..,,, 
Cbloridp  of  vine  ..,.,,  ,,,.,»^.. 
BiehliirHli.'  -.f  iDiTuury ...,*,. 
Chli>riii!iri".l  Jhni'...^.*.*,..... 

CbNjfiilt!  uf  iPutJiS'fLuio..««,,« 

Eiilphate  nf  calcium..,,...,,. 
Prutv»u1pbatQ  of  iron..,,.... 


PnTif*<iniwd  fori 

Ui*  l*etelo|i- 
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-^ 

i 

^ 
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3 

^i 

^ 

> 

IS 

12 
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11 
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0 
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1U 

16 
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22 
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9 

30 
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u 
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»5 

2ft 

24 
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U 

14 

22 

7 

10 
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14 

1(t 

IS 

f 

11 

21 

10 

U 

h^ 

0 

3S 

^1 

<» 

^ 

16 

0 

« 

IQ 

17 

3B 

10 

fi 

14 

15 

1 

U 

TimynTiMfKilrwi  for 

(lis  DHVl^lop- 
frit^iH  uf 


UiKulphito  of  CRiciuni 

Ily[msu1phile  of  aodium.... 

A.  Pnoftpn JLTKfl. 
PhoiKpbivte  of  «didiiim«....... 

PboKpbato  of  Galciuiit». 

T. 
Permanganate  of  potaifiam 

S.  Tar  S^aiKa. 
Carbo  tic  aeld..  ...#«.*<«»>» , .  .«*. 
Qrti§y  Uc  »cld. 

f.    SlTLPHOCJlJlBOLATER. 

Solpbocftrbulnto   of   potaa- 

j^ium. 

8ul|»hc»caThDlAte  of  i-ocltam.. 
Sulpbocarbolato  of  liuo...... 

10. 
Stiilphfitc  of  quinine... .....«•» 

Piurie  &&ld ..,....#.....««*• 

Pepper.......,, .........  .......«• 

TurpetiUoe.......... .*..^,  .,.^*. 

11, 
CbamoaJ 


33 


21 


15 
II 


1ft 
10 


35 
0 


0 
20 

IS 
35 


In  comparing  the  results  stated  in  the  above  table,  the  substances  can  be 
classed  under  four  distinct  heads,  viz. :  those  which  prevent  the  development 
of  proioplartmic  and  fungus  life ;  those  which  prevent  the  production  of  vibrio 
life  but  do  not  prevent  the  appearance  of  fungus  life ;  those  which  permit 
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the  production  of  vibrio  ]ife  but  prevent  the  appearance  of  fhogus  life;  and 
those  which  do  not  prevent  the  appearance  of  either  protoplasmic  or  fangoi 
life. 

The  first  class  contains  only  two  substances, — carbolic  and  cresylic  acids. 

In  the  second  class,  also,  there  are  only  two  compounds,  chloride  of  liiie 
and  bichloride  of  mercury. 

In  the  third  class  there  are  five  sabstanoes, — lime,  salpbate  of  quinine, 
pepper,  turpentine,  and  prussic  acid. 

In  the  fourth  class  are  included  the  remaining  twenty-five  substances. 

The  acids,  while  they  do  not  prevent  the  production  of  vibrio  life,  have  a 
marked  tendency  to  promote  the  growth  of  ^ngus  life.  This  b  espectallj 
noticeable  in  the  case  of  sulphuric  and  acetic  acids. 

Alkalies,  on  the  contrary,  arc  not  favorable  to  the  production  of  fungod 
life,  but  promote  the  development  of  vibrios. 

Dr.  Calvert  also  reversed,  as  it  were,  these  experiments,  by  allowing  the 
vibrios  and  fungi  to  develop  in  an  albtiminous  fluid  and  then  adding  one- 
thousandth  part  of  the  reagent.  He  found  that  the  various  reagents  used 
were  divisible,  according  to  their  effects,  into  seven  classes,  as  follows : 

The  first  class  includes  those  substances  which  completely  destroyed  the 
locomotive  power  of  the  vibrios  immediately,  and  completely  prevented  their 
regaining  it  during  the  time  the  experiments  were  conducted : — cresylic  aeid. 

The  second  class  contains  those  compounds  which  nearly  destroyed  the 
locomotive  power  of  all  the  vibrios  present  when  added,  and  afterwards  only 
one  or  two  could  be  seen  swinmiing  about  in  each  field : — carbolic  acid,  sul- 
phate of  quinine,  chloride  of  zinc,  and  sulphuric  aeid. 

The  third  class  are  those  which  acted  injuriously  on  the  vibrios  on  their 
addition,  leaving  only  a  small  number  retaining  the  power  of  swimming,  but 
which  allowed  the  vibrios  gradually  to  increase  in  number,  the  field  never- 
theless containing  less  life  after  sixteen  days  than  the  standard  albumen 
solution :  picric  acid  and  sulphocarbolate  of  zinc. 

The  fourth  class  includes  those  substances  which  acted  injuriously  at  first, 
but  permitted  the  vibrios  to  regain  their  former  locomotive  power,  so  that  the 
fluid  afler  sixteen  days  contained  as  much  vibrio  life  as  the  standard  putrid 
albumen  :— chloride  of  aluminium,  sulphurous  acid,  and  prussic  acid. 

The  fifth  class  contains  those  compounds  which  acted  injuriously  at  first, 
destroying  the  locomotive  power  of  most  of  the  vibrios,  but  which  aft4?rwards 
permitted  the  vibrios  to  increase  more  rapidly  than  in  the  standard  albumen 
solution : — bleach ing-powder,  bichloride  of  mercury,  clilorine  solution,  caustic 
soda,  acetic  and  nitric  acids,  sulphate  of  iron,  and  the  sulphocarbolatcs  of 
potassium  and  sodium. 

The  sixth  class  contains  those  compounds  which  exercised  no  action  on  the 
animalcules,  either  at  first  or  afler  sixteen  days : — arsenious  acid,  common  salt, 
chloride  of  calcium,  chlorate  of  potassium,  sulphate  of  calcium,  bisoiphita  of 
calcium,  hyposu\p\\\lo  ot  &od\\xvsi^^Vo9»^^\i^^^^m^Vi&ri^tiii^ 
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I  The  seventli  class  incliidee  those  substanoes  which  favor  the  productioci 

^■of  animalcules  and  promote  putrefaction  : — lime,  charcoal ,  f^sntiaiiganate  of 
^^otasslum^  phosphate  of  stwlium,  and  ammonia. 

Oil  coiijpanng  those  resuhi*  witli  those  obtained  bj  Dougall^  they  are  seen 

to  be  very  much  more  favorable  to  the  antiBcptie  use  of  carbolic  acid^ — bo 

^^l&txch  mure  favorable,  iiideeti,  an  to  indicate  eitlier  that  one  or  the  other  eet 

^■of  ejcperbuents  Is  not  absolutely  accurate.     There  is  one  very  great  fallacy 

^tlrhtcb  underlies  the  whole  of  Dr*  Calvert  8  work,  and  which  may  iu  Bome 

^H&eaKure  account  for  the  differeuce.     It  is  tliis :  the  putrcfacliun  of  tdbumcu 

^pSoes  Dot  represent^  or  is  not  ecjual  to,  the  putrefaction  of  other  orgruiic  bodies, 

eepecially  of  complex  organic  bodies.     This  is  strikingly  shown  by  Cidvert'a 

cywu  triidts  with  gelatine.     In  these  experiments  gelatine  wa^  used  instcmdof 

■IbumeU;  all  the  processes  being  conducted  as  iu  the  first  sot ;  and  it  was 

^H  Ibund  that  the  protosulphate  of  iron  completely  prevented  the  development 

^■ef  either  protoplasmic  or  vibrionic  iiil>,  althuugb  when  tdbuuien  was  used  it 

^■Jiad  very  Uttle  efiett  upon  either. 

^"      Both  Dougall's  and  Calvert^s  cxperimeuts  show  that  the  corrosive  subli- 
mate is  very  ^loisoDous  to  the  low  forms  of  life. 

With  the  evidence  at  our  command,  I  do  not  think  that  we  are  in  a 
position  to  decide  at  present  as  to  the  comparative  value  of  carbolic  acid  in 
destroying  diseafie-germs.  We  have,  however,  abundant  evidence  as  to  ita 
•ibiaolute  jKnver,  P,  C,  Plugge  {Pjiiig^rs  Archiv,  1S72,  Bd,  v,  p.  540)  found 
tliat  one  part  of  carbolic  acid  in  five  hundred  parts  of  water  killed  paramecia 
aod  colpoda  Instantly,  but  required  about  an  hour  to  put  an  end  to  the 
motions  of  vibrios ;  one  part  in  eight  hundred  parts  of  water  killed  the  larger 
infusoria  in  two  or  three  minutes,  the  smaller  after  a  length  of  time ;  one 
^k>ait  in  one  thousand  parta  of  water  destroyed  the  colpoda  in  from  eight  to 
^*fil\een  minutes;  the  vibrios  were  still  living  at  the  end  of  twenty-four  hours. 
One  part  in  two  thousand  parts  of  water  had  no  perceptible  effect  upon  the 

■larger  organisms. 
These  experiments  of  Plugge  are  especially  valuable  because  they  were 
made  with  complex  decaying  organic  solutions,  such  as  infuBion  of  hay  and 
water  out  of  stiiguant  pools  and  gutters,  Ih.  Plugge  biniflclf  deduces  from 
them  the  conclusion  that  a  solution  of  carbolic  acid  weaker  than  one  part  iu 
a  hundred  cannot  be  trusted  to  kill  quickly  alt  forms  of  life  ^  and,  as  in 
disinfecting  discbarges,  etc.,  it  is  necessary  or  desirable  to  kill  at  once  the 
organic  gcrmSj  it  certainly  is  not  proper  to  rely  upon  a  solution  of  the  strength 
of  less  than  one  per  cent. 

H  AOIDITM  SALIOTLIOUM-SALIOYLIO  AOID.    U.S. 

^B     Salicylic  acid  has  long  been  known  to  chemistry,  but  baa  only  very  re- 
Heently  been  rendered  available  by  Prof  H,  Kolbe,  who  discovered  that  it 
^Beould  be  prepared  by  treating  a  solution  of  carbolic  acid  in  caustic  soda 
with  carbonic  acid  at  a  moderate  heat.     It  occurs  in  long  acicukr  crystals 
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or  in  the  form  of  a  white,  dull  powder,  of  a  peculiar  puDgent  odor,  and  t 
mild,  peculiar  taste,  accompanied  by  a  transient  sense  of  numbness. 

It  is  soluble  in  three  hundred  parts  of  water,  and  in  four  parts  of  alcohoL 
By  warming,  glycerine  can  readily  be  made  to  dissolve  four  gnuna  to  the 
drachm  ;  no  precipitation  occurs  on  cooling. 

PuYSiOLOQiCAL  AcTiON. — When  salicylic  acid  is  given  to  man  in  doses 
just  sufficient  to  manifest  its  presence,  symptoms  closely  resembling  cin- 
ohonism  result.  These  are  fulness  of  the  head,  with  roaring  and  buzziog 
in  the  ears.  Afler  larger  doses,  to  these  symptoms  are  added  dlstreas  in 
the  head,  or  positive  headache,  disturbances  of  bearing  and  vision  (dcafnefls, 
amblyopia,  partial  blindness;,  with  excessive  sweating.  According  to  Reia 
(^Berliner  Kiin.  Wbchenschri/ty  1875,  p.  674),  decided  fall  of  temperature 
without  alteration  of  the  pulse  also  occurs;  but  this  is  denied  by  other 
observers.  The  action  upon  the  system  of  the  acid  and  of  its  sodium  salts 
(also  ammonium  salt,  Martenson,  Peferab.  Med,  Zeitsckrift,  1875,  p.  343) 
appears  to  be  identical,  and,  as  several  cases  of  poisoning  with  one  or  other 
of  these  agents  have  occurred,  we  are  able  to  trace  the  toxic  manifestations. 
Along  with  an  intensification  of  the  symptoms  already  mentioned,  there  are 
ptosis,  deafness,  strabismus,  mydriasis,  disturbance  of  respiration,  excessive 
restlessness  passing  into  delirium,  slow  laboring  pulse,  olive-green  urine,  and 
involuntary  evacuations.  In  some  cases  the  temperature  has  remained  about 
normal,  but  in  others  has  approached  that  of  collapse.  The  respiration 
seems  to  be  characteristic,  it  being  both  quickened  and  deepened,  often 
sighing.  Sweating  usually  is  very  free,  and  the  urine  early  becomes  albu- 
minous. Various  local  evidences  of  vaso-motor  weakness  may  supervene, 
such  as  rapidly  appearing  bed-sores  at  paints  subjected  to  pressure,  and 
transitory  dark-colored  maculas  on  various  parts  of  the  body.*  In  several 
cases  death  was  probably  produced  by  the  acid,  although  there  is  scarcely 
one  instance  which  is  beyond  doubt.f  In  certain  cases  the  mental  dis- 
turbance has  been  strangely  prolonged,  lasting  for  eight  days.  In  some 
instances  it  is  cheerful,  in  othei's  melancholic  in  type.  It  ij?  stated  that 
upon  drunkards  the  acid  acts  very  unfavorably,  violent  delirium  being  an 
early  symptom  of  its  influence.  When  given  to  dogs  by  the  mouth  in  large 
doses,  salicylic  acid  is  said  to  be  usually  vomited.  According  to  Laborde 
(^BulL  lie  Therap.^  xciii.  276),  when  from  four  to  five  gnimmes  of  the 
salicylate  of  sodium  are  injected  into  the  veins  of  the  dog,  the  first  result 


•For  caf^os,  cont«u1t  Dentschet  Archiv /Ur  Klin.  Med.,  xix.,  p.  319;  f^ntrnlhlntt  fUr 
Chirnryi'e,  1877,  p.  278, — 401  grains  salicylate  of  sodiam  taken  in  twelve  hours;  Londv 
Lancet,  LS7i),  2.  681;  Berlin.  Klin.  WochcnBchrift,  No.  4,  8,  1876;  and  Bnll.  Thirap^ 
1S77,  xciii.,  p.  25. 

t  In  tlic  cjiBo  recorded  in  the  Virginia  Medical  Monthly,  June,  1877,  forty -eight  grmini 
of  the  acid  were  Uikon  in  four  hours.  The  symptoms  were  violent  vomiting,  headache, 
total  uncon8ciou8ne!*s,  with  stertorous  breathing.  Death  occurred  forty  hours  after  the 
first  dose.    Sec  also  Medical  and  Surtivcul  UcporUT,\%l%. 
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18  a  slight  acceleration  of  the  heart's  action  and  of  breathing,  some  efforts 
at  vomiting,  quietude,  loss  of  muscular  strength,  with  a  decidedly  ataxic 
gait,  hebetude,  stupor,  and  finally  sleep.  When  death  occurs,  it  is  preceded 
by  dyspnoea  and  general  convulsions.  Kohler  is  probably  correct  in  at- 
tributing it  to  asphyxia.  After  these  general  considerations,  we  can  proba- 
bly best  get  an  idea  of  the  physiological  action  of  the  drug  by  studying  its 
influence  upon  the  various  systems  in  detail. 

Circulation, — In  regard  to  the  action  of  salicylic  acid  upon  the  arterial 
pressure^  observers  are  so  much  at  variance  as  to  leave  the  subject  enveloped 
in  mystery.  Kiihlcr  {Centralb.  f,  Med,  Wissensch,,  1876,  pp.  1G3,  195) 
affirms  that  when  salicylic  acid  or  salicylate  of  sodium  in  solution  is  injected 
into  the  jugular  vein,  there  is  an  immediate  fall  of  blood-pressure,  which 
after  a  large  dose  is  very  pronounced ;  in  a  short  time  the  pressure  rises  to 
some  extent,  but  not  to  the  normal  point,  whilst  the  pulse-waves  become 
excessively  high  and  two  or  three  peaked.  As  he  found  that  the  fall  of 
pressure  occurred  after  section  of  the  depressors,  vagi,  and  the  cervical  cord, 
he  very  naturally  concluded  that  it  was  due  to  an  action  upon  the  heart 
itself.  In  opposition  to  these  results.  Prof.  S6e  (^Bulletin  de  f  Academic  de 
Midecine^  1877,  p.  697)  states  that  in  hib'il^xperiments  there  has  been  no 
action  whatever  upon  the  arterial  pressure  or  on  the  pulse-rate. 

Probably  the  most  thorough  study  yet  made  of  the  action  of  salioylio 
acid  upon  the  circulation  is  that  of  Danewsky  (^Arbeilen  Pharm.  Labor. , 
JUos/caUj  i.,  p.  190).  He  found  that  at  first  the  arterial  pressure  was  in- 
creased, partly  on  account  of  an  increase  in  the  force  and  energy  of  the 
cardiac  beat,  but  chiefly  as  the  result  of  excitation  of  the  vaso-motor  centre. 
Vaso-motor  spasm  was  shown  to  be  the  main  factor  in  the  rise  of  the 
blood  pressure,  by  the  inability  of  the  drug  to  increase  the  arterial  pressure 
after  section  of  the  cord.  The  action  on  the  heart  was  seemingly  direct. 
The  arterial  pressure  slowly  fell  during  the  later  stages  of  poisoning,  the 
heart-stroke  becoming  weaker  and  weaker  and  finally  being  extinguished. 

It  is  possible  that  the  variance  in  the  results  of  Danewsky  and  Kohler 
simply  depend  upon  the  size  of  the  doses  employed,  whilst  the  negative 
result  of  See  was  caused  by  his  using  the  acid  by  the  mouth  and  testing  the 
blood-pressure  before  it  was  absorbed.  Future  studies  can,  however,  alone 
settle  the  question,  but  the  solution  suggested  seems  probable  in  the  light 
of  Kdhler's  experience  (loc,  cit.),  that  injections  of  solutions  of  the  acid 
into  the  stomach  of  dogs  and  rabbit.s  failed  to  affect  the  blood-pressure, 
although  the  sodium  salt  administered  in  a  similar  manner  did  depress  the 
force  of  the  circulation. 

Nervous  System. — Our  knowledge  of  the  action  of  the  drug  upon  the 
nervou.*?  system  is  very  imperfect.  According  to  See,  the  violent  convulsions 
that  precede  death  are  in  the  lower  animals  almost  the  sole  evidences  of  dis- 
turbance of  the  nervous  system,  neither  the  reflex  power  of  the  spinal  cord, 
the  general  sensibility,  nor  the  conducting  power  of  the  nerve-trunks  being 

42 
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affected.  M.  BochefoDtaine  affirms,  however  {Le  Progrht  MSd.,  1877,  p. 
630),  that  in  the  frog  the  drug  acts  as  a  paralyzant,  destroyiDg  the  fime- 
tional  power  of  the  spinal  centres,  whilst  according  to  M.  Laborde  four 
grammes  of  a  salicylate  will  produce  in  the  dog  profound  cutaneous  aiiat> 
fchesia  (Ibid,,  609). 

Respiration, — In  Kohler  s  experiments  upon  rabbits  and  Danewsky'a  ei- 
periments  upon  dogs,  the  respiration  during  the  injection  of  the  acid  (»r  itt 
sodium  salt  into  a  jugular  vein  was  decidedly  quickened,  but  after  a  time  the 
rate  fell  to  much  below  the  normal.  When,  in  Kohler  s  experiments,  the  poeii- 
mogastrics  were  divided  during  the  period  of  retardation,  the  frequency  of  the 
cardiac  beat  was  still  further  lessened.  Danewsky  practised  section  of  the  vagi 
before  exhibiting  the  drug  and  during  the  first  stage  of  accelerated  breathii^. 
In  the  first  instance  he  found  that  the  breathing  was  only  slightly  accelerated 
by  the  drug ;  in  the  second  that  the  quickened  respiration  fell  to  the  same 
slowness  that  is  seen  in  the  unpoisoned  animal  with  cut  pneumogastriok 
His  experiments  were  too  few  to  be  conclusive,  but  indicate  the  correctnen 
of  his  deduction,  that  the  quickening  of  respiration  is  largely  due  to  an  irri- 
tation of  the  pulmonary  vagi,  and  not  solely  to  an  influence  upon  the  re^in- 
tory  centres.  There  is,  however,  probably  some  stimulation  of  the  respiratorj 
centres  after  small  doses,  but  after  very  large  doses  fatal  failure  of  respiration 
occurs  through  a  gradual  or  sometimes  sudden  depression  of  the  centres. 

Temperature. — Especial  interest  attaches  to  the  action  of  salicylic  acid 
upon  the  temperature.  In  Prof.  S^e's  experiments  upon  normal  men  and 
upon  animals,  very  large  doses  (ten  grammes  for  men)  had  no  effect  upon 
the  temperature  {loc,  cit.j  p.  697).  The  experiments  of  Dr.  Paul  Fiir- 
bringer  upon  rabbits,  dogs,  and  men  are  in  accord  with  this  (^Zur  WirJamif 
des  SalicyUaiire^  Jena,  1875).  M.  Gedl,  in  twelve  seemingly  very  care- 
fully conducted  experiments  upon  man,  in  which  the  doses  varied  from 
forty-six  to  seventy-eight  grains,  found  that  the  effect  in  three  cases  was 
various,  in  two  cases  negative,  in  three  a  lessening  of  the  daily  alteraUons 
of  temperature,  in  three  a  slight  lowering  of  temperature,  and  in  one  a  fall 
of  0.8°  C.  (^Centralblatt  /.  Med,  WissetiscL,  1876,  p.  403).  Danewsky 
states  that  in  normal  animals  and  man  the  influence  of  the  acid  upon  tem- 
perature is  slight  and  inconstant.  The  evidence  seems  to  show  that  salicylic 
acid,  like  quinine,  has,  in  non-toxic  doses,  little  or  no  decided  action  upon 
the  temperature  in  health.  In  one  or  two  experiments  upon  himself,  Mr. 
North  (^Practitioner,  xxiii.  184)  found  that  the  acid  exerted  a  decided  in- 
fluence in  preventing  the  rise  of  bodily  temperature  normally  caused  by 
exercise. 

The  original  article  of  Dr.  E.  Butt  upon  the  action  of  salicylic  acid  upon 
temperature  in  fever  has  been  followed  by  a  number  of  papers  (see  London 
Med.  Record,  1876,  p.  193*),  which  show  that  the  drug  fails  in  some  cases, 

•  Consult  also  Deuttchet  ArcWo  /\lr  Kiiw.  Med.,  VftTft,  xv,  457,  618,  «12,  xrl.  1«2,  xrlL 
294,  314,  607,  6^2,  XvVu.  \0\,  Khi,  bQ\-,  Ce«\raVUaU  f^r  M.ed,  V?\»%eA«X,,Y^"\^>'i.^>^\ 
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and  »hould  never  bo  used  to  tbo  cxcliisioti  of  the  cold  bath  and  other  Bimilar 

[remedies,  but  seems  to  be  more  certain  and  decided  in  its  effects  tlutn  ia 

uiiiine;  although  the  latter  is  denied  by  some  practitioners  who  have  used 

The  first  effect  of  a  single  antipyretic  doae  in  fever  is  usually  a  proliiM 
Bwettt^  wliioli  may  appear  fifteen  minuies  at\cr  the  ingest  tun  of  the  remedy 
(Ewald^  LtmtluH  PractUiuufj\  vol.  ivi.  p.  200),  Very  shortly  after  i\m 
le  temperature  begins  lo  full,  and,  according  to  Juati  {^CentratUatt  JUr 
Chirur^te,  187G,  p.  629jj  the  depression  reaches  its  maximum  in  about  six 
hours.  The  sweating  is  profuse  and  exhuu^ting^  amunnting,  aeeordtng  to 
Ewald,  not  rarely  to  seven  hundred  and  filly  grammes.  The  perspiration 
can  scarcely  be  the  only  factor  in  the  reduction  of  temperature,  as  there 
appeani  to  be  do  relation  between  its  amount  and  the  degree  of  the  fall,  and 
it  U6uully  ceases  before  the  latter  reaches  its  maximum. 

The  statements  in  regard  to  the  action  on  the  pulse  in  fever  vary  so  much 
AS  to  suggest  that  when  any  decided  lessening  of  the  cardiac  beat  does  ooeur, 
it  is  dependent  upon  the  fall  of  temperature.  Thus,  Gurcin  {Journ,  de 
TlUrap.,  1876,  p.  25),  Oulmont  {Le  Procfrts  Mid.,  1877,  p.  587),  Moeli 
{DtuiachcM  Archiv,,  xvii,  p,  592),  have  all  observed  the  pulse-rate  to  fall 
with  the  fever-heat,  whilst  L.  Schroeder  affirms  that  after  moderate  doses 
the  pube  is  slackened,  after  large  ones  quickened,  and  Kwatd  and  other 
observers  state  that  it  is  usually  not  affected.  The  antipyretic  dose  em- 
ployed varies  somewhat.  Ewald  gives  as  a  minimum  to  the  adult  seventy- 
five  grains,  repeated  in  five  hours  if  necessary ;  Justi,  from  ninety  to  one 
hundred  and  twenty-five  grains, 

Abmrption  and  Elimination. — Salicylic  acid  appears  to  be  absorbed  very 
nptdly.  Drasche  {CentralbL  Chir.^  1876 »  p.  777)  affirms  that  it  is  only 
necessary  to  apply  its  alcoholic  solution  lo  the  sound  skin  for  a  short  period, 
in  order  to  find  the  drug  in  the  urine.  Owing  to  the  insolubility  of  salicylie 
d,  the  problem  of  the  method  of  its  absorption  and  of  the  state  in  which 
it  circulates  in  the  blood  early  attracted  attention.  Salkowski  ( Bet'lin,  Klin, 
Wodiens.y  1S75,  p.  297)  pointed  out  that  the  acid  in  the  blood  probably 
xists  in  the  form  of  a  salicylate  of  sodium.  Prof,  Binz  supposes  {Land. 
Prne.^  xxvi.  p.  443)  that  the  acid  is  liberated  in  the  blood  by  the  carbonic 
acid  formed  in  the  tissues.  The  only  baaia  for  this  theory  consbtJi  in  the 
fact  that,  by  passing  carbonic  acid  gas  through  a  solution  of  phosphate,  car- 
bonate, and  salicylate  of  sodium,  agitating  with  ether,  and  sepaniting  and 
evaporating  the  latter,  crystals  of  salicylic  acid  are  obtained.  It  i^s  evident 
that  it  in  the  blood  changes  take  place  similar  to  those  which  occur  in  this 
solution,  salicylic  acid  should  be  yielded  to  ether  shaken   with   the  blood 

\.London  LnnctU  1877,  ii.  812;    LonHon   PfaetUumrr,  xtI.  200;    Lnnd,   Mtdivai   Record, 
11877;    Rerdn,   A7»«iV*e    HWAewwArf/f,  1875,  «93  i   Lt  Pto^/rU  Mid.,  1877;  BuiUtin  d« 

rAc'^dfrnie  d«  MSdecUe,  1S77.     For  iarvrtonlioa   in  regard  to   iU  aolion   on   pjaami* 

nbbiU,  aem  FUrbrinj^er,  toe,  eiU 
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of  an  animal  poisoned  with  the  drag.  Feser  and  Friedeberger  found 
that  unless  enormous  doses  of  the  drug  were  injected  into  the  blood  so  as  to 
produce  immediate  violent  convulsions  and  death,  the  vital  fluid  of  the  poi- 
soned animal  yielded  nothing  to  ether.  In  Kuhler*s  experiment  (CentraEl 
fur  Med.  Wissens.^  1876,  p.  553),  when  salicylic  acid  was  dissolved  in  Dormil 
blood  no  acid  was  yielded  to  ether,  but  when  the  blood  of  asphyxia,  ie.,  blood 
supersaturated  with  CO,,  was  employed,  a  very  notable  amount  of  the  acid  was 
extracted  by  the  ether.  The  theory  of  Prof  Binz  is  certainly  not  proven, 
and  is  probably  incorrect. 

Feser  and  Friedeberger  {loc.  cU.)  have  advanced  the  theory  that  the  »li- 
cylic  acid  circulates  in  the  form  of  an  albuminate.  This  has  received  some 
support  from  the  experiments  of  Farsky  {Sttzb.  d.  k.  Akad.  d.  Wioeia.^ 
Ixxiv.,  6d.  ii.),  which  seem  to  show  that  the  acid  is  capable  of  forming  such 
a  compound.*  On  the  other  hand,  the  theory  is  contradicted  by  the  results 
of  Fleischer  {Med.  Ceiifralbi.y  187C,  p.  628),  who  digested  albuminous  solu- 
tions with  the  acid,  and  after  coagulation  by  heat  found  all  the  acid  in  the 
filtrate ;  and  who  also  treated  the  blood  of  poisoned  animals  in  a  similar  way, 
and  found  the  salicylic  acid  only  in  the  serum,  the  coagulum  being  free. 

Viewing  all  this  evidence  together,  it  seems  a  probable  conclusion  that 
salicylates,  when  administered  internally,  enter  the  vital  fluid  and  circulate 
there  as  salicylates,  and  that  salicylic  acid  itself  is  probably  converted  by  the 
alkaline  juices  of  the  alimentary  canal  into  a  salt,  and  as  such  enters  the 
system  and  exerts  its  influence  on  the  organism. 

Salicylic  acid  escapes  from  the  body  chiefly  through  the  kidneys.f  Fiii* 
bringer  and  Drasche  {Centralbl  Chlr.y  1 876, 777  )  failed  to  detect  it  in  the  f»t<s, 
the  saliva,  bronchial  secretion,  or  the  sweat,  but  M.  Mussy  found  it  in  the  saliva 
{Bull.  Thirap.,  xiii.,  p.  318),  as  did  also  M.  Balz ;  and  M.  Oulmont  detected 
it  in  the  serosity  of  a  blister.  It  appears  in  the  urine  very  soon  after  its 
ingestion,  but  its  elimination  proceeds  slowly.  Thus,  in  a  case  of  extrophy 
of  the  bladder  it  was  detected  in  the  urine  dripping  from  the  ureters  eijrlit 
and  a  half  minutes  after  its  ingestion  (Balz,  Arch.  d.  Ue.illc.^  xviii.,  S.  60), 
and  it  has  been  found  in  the  urine  eight  days  after  the  exhibition  of  the  last 
dose  (Byanow,CV«^raZ/;/./ar  Chir.,  1877,  p.  809).  The  latter  observer  also 
found  it  in  the  urine  of  a  normal  man  as  a  salicylate  twenty-five  luinutes 
after  its  swallowing.  The  same  authority  states  that  it  is  excreted  partly  as 
salicyluric  acid,J  partly  as  a  form  of  salicin,  and  he  believes  to  some  extent 

*  lie  digested  various  albuminoos  substances  with  salicylic  acid,  washed  them  *)tb 
ether  until  it  would  take  no  more  acid,  dried,  washed  with  water,  and  found  on  ftoalj''>> 
Balicylic  acid  largely  present  in  the  residue. 

f  To  detect  salicylic  acid  in  the  urine  add  the  solution  of  chloride  of  iron  careful!)' 
At  first  white  phosphate  of  iron  precipitates,  then,  if  the  acid  be  present,  a  viok-l  color 
is  produced  (Kolbe). 

X  Salicyluric  acid  is  a  parallel  compound  to  hippuric  acid,  made  by  the  union  of  tb« 
elements  of  a  glycocol  with  salicylic  acid. 


as  oxalic  acid.     Crine  whicli  bad  been  passed  some  hours  after  tbe  itigestiou 
af  a  dose  pulariKL-^l  to  tljc  left.    Dr.  A.  M  Stuart  (Lfrnd.  Pnicfih'oiter^  xviii.,  p. 
^^5),  after  m  small  a  dose  as  nine  grains  of  tbe  acid,  aaw  free,  distinct  crys- 
Bid  of  salicjluric  acid  in  the  urine.     It  ij^  post^ible  that  such  of  the  salicylio 
acid  as  escaped  unchanged  from  tbe  kidney  niny,  as  6rat  excreted,  be  in  tbe 
MOTtu  of  a  salicylate,  but  be  set  free  by  tbe  pbospborio  aeid  of  the  urine;  at 
^ki»t  tfuoh  Would  be  iudicuted  by  llie  fact  that  in  BMsi  mae  of  exstroplij 
^Bieylate  of  sodium  appeared  in  the  urine  twelve  minutes  before  the  free 
^pid.     The  green  color  of  tbe  urine  cburiieleriiitic  of  the  free  u;ie  of  salicylic 
mcid  appears  to  he  due  to  an  increa^  in  the  formation  of  indlcan  (S.  Wolf- 
■g,  I/euttcJi.  ArchkV  J\  Klin.  Med.^  xv.j  p.  4U3  j  M.    Uobin,  Lfwd.  Med, 
ecortl^  1877,  p.  151  J,  or  eli*e  to  pyroeateehiue  (see  BulL  Acud.  J/^«/.,  1877, 
705),  und  it  h  not  improbiible  tbat  the  pyroeateebin  is  fonued  out  of  the 
Micylic  acid.     Tbe  urine  itself  is  often  augmented  in  quuiUJty,  but  r^^nji'- 
me»  it  h  diiuinisbed.    It  not  rarely  contiiins  albumen,  evidently  the  product 
a  local  irritation  of  tbe  kidneys.     Si^e  reportis  (/^c.  aV.,  p,  705)  a  ease  in 
j^liich  the  renal  irritation  was  so  severe  as  to  ^ve  riae  to  baematuria.     In 
ard  to  tbe  solids  of  the  urine,  tbe  testimony  varies  somewliat.     S(Se  {loc 
'•)  afllrins  that  in  gout  the  uric  acid  is  greatly  increased,  and  that  both  in 
alth  and  disease  the  urea  is  unaffected.     S,  Wolfjiobn  (^Inaug.  Diss,,  quoted 
Ctnh-albif.  Med.  Wuuem^j  1877,  p.  30),  on  tbe  other  band,  determined 
increase  in  the  nitrogenous  renal  elimination,  whilst  Lecurcbe  and  tSala^ 
mon  have  found  that  when  the  acid  is  exhibited  in  rheumatism  there  is  at 
first  an  enormous  increase  in  the  excretion  of  both  urea  and  uric  acid,  fol- 
lowed by  dimitiutiun,  which  may  carry  the  elimination  below  tbe  niirmul. 
^U  acute  rheumatism  tbe  Br^t  increiise  lusts  three  or  four  day%  in  subacute 
^pbeumatism  one  or  two  days;  excretion  of  pbospborie  aeid  is  ulso  at  first 
^ocreaj^ed  and  subsequently  lessened.     In  experimeut.s  upon  do^'s  Curl  Vir- 
chow  found  thijt  ibe  nitrogenous  eliminutiuji  wps  increased  by  the  salicylate 

Pf  godium  {Ztit»chr.j\  Ph^doL  Chem,,  vl  78). 
TiiiiiiAPELTTios. — The  known  pbyniulogical  action  of  salicylic  acid  would 
only  lead  to  one  use  of  il  in  internal  medicine,  namely^  as  an  antipyretic 
The  question  as  to  whether  good  is  acliieved  in  fevers  by  its  administrution  is, 
of  course,  entirely  scpaiute  from  that  ii^i  to  its  power  of  reducing  temperature. 

tis  certainly  passible  for  a  drug  to  lower  the  fever-heat,  and  yet  to  do  far 
ore  barm  tliim  good,  and  the  evidence  at  band  does  not  yet  seem  sufficient  to 
answer  the  present  inquiry.     In  tbe  Semenofiktiben  Military  Hospital,  from 
^Banuary,  1875,  to  tbe  middle  of  l^eptember,  1875,  two  hundred  and  eleven 
^pises  of  typhoid  (?)  fever  were  treated  without  salicylic  acid,  and  from  tbe 
Hbfit  date  to  March,  I87ij,  one  hundred  and  sixty  cuses  with  tbe  acid.     Tbe 
mortality  in  the  first  period  was  14,7  per  cent.,  in  the  last  19.4  per  cent, 
(Scbroeder,  DeuUches  Archhfdr  KUu,  Mt-d,^  xviii.,  p.  51 IJ).     In  the  garri- 
son of  Stargard,  in  1872,  tbirty-nine  cases  received  mild  cold-water  treat- 
aent;   in  1874,  sixty-three  cases,  cold-water  treatment  energetically;    in 
B75,  thirty-five  cases,  the  ealicylio  acid  treatment ;  the  mortaiitj  being,  re- 
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spectively,  30.7,  9.5,  8.5  per  cent.,  and  the  average  length  of  treatoeot 
66.6,  53.3,  and  37  days  (Jahn,  Ibid.,  p.  451).  Riess  treated  260  ctaa 
of  typhoid  fever,  and  lost  24.2  per  cent  {Berlin,  Kliru  Woclietu,,  xiL,  p. 
675).  He  asserts  that  the  duration  of  the  disease  was  very  much  shortened. 
These  statistics  are  all  that  are  at  command,  and  certainly  leave  the  questioo 
at  issue  sxihjudice.  My  own  feeling  is  that  salicylic  acid  will  he  found  to  do 
more  harm  than  good  in  such  di.seases  as  typhoid  fever. 

The  aiihperiodic  action  of  the  drug  does  not  appear  to  he  such  as  to  entitle 
it  to  confidence.  It  is  true  that  Senator  in  nine  cases  of  itUermittent /ever 
had  but  one  failure  (Berlin.  Klin.  Wochens.,,  1875) ;  but  the  general  drift  of 
experience  coincides,  we  think,  with  that  of  Helley,  who  found  salicylic  acid 
to  fail  in  obstinate  malarial  cases,  and  in  mild  cases  to  require  longer  time 
to  cure  than  does  quinine. 

The  antipyretic  properties  of  salicylic  acid  early  led  to  its  being*  used  in 
rheumatism,  and  in  1876  (^Berlin.  Klin.  Wochens.,  xiii.)  Strieker  first  an- 
nounced that  it  was  an  exceedingly  valuable  remedy  in  this  disease,  usually, 
when  given  in  hourly  doses  of  from  seven  to  fifteen  grains,  causing  a  disap- 
pearance of  the  symptoms  in  a  period  not  exceeding  forty-eight  hours.  The 
conclusions  of  Strieker  have  been  aabstantiully  confirmed  by  numerous  ob- 
servers in  Geitnany,  France,  England,  and  this  country.  Although  some 
cases  of  rheumatism  do  not  seem  to  yield  to  the  •drug,  in  the  great  majority 
of  instances  improvement  sets  in  within  twenty-four  hours,  and  is  rapidly 
followed  by  disappearance  of  the  pain  and  fever.  The  dangers  of  cardiac 
and  cerebral  complications  are  certainly  lessened,  but  not  altogether  done 
away  with.f  In  excessive  rheumatic  hyperpyrexUi  it  cannot  be  depended 
upon  to  the  exclusion  of  the  cold  balh.  Juccoud  states  {Pro^rhs  Med.. 
1877,  pp.  528,  745)  that  he  has  found  it  of  great  service  in  chronic  rheuma- 
tism; but  the  general  testimony  appears  to  show  that  it  is  much  less  certain 
in  the  chronic  than  iu  the  acute  disorder.  Jaccoud  also  states  that  in  acute 
gout  it  acts  with  extraordinary  effect.  As  in  cases  of  habitual  gout  the 
kidneys  are  often  seriously  affected,  the  urine  should  always  be  examined, 
and  if  it  be  found  albuminous  the  remedy  be  withheld.  Various  mishaps 
(gangrene,  BuU.  de  Thirap.,  xciii.,  p.  324;  necrosis,  British  MedicalJournal, 
1876,  pp.  2,  776,  820,  843)  have  been  ascribed  to  the  use  of  the  acid  in 
rheumatism,  but  these  were  in  all  probability  accidental  complications  of  the 
disorder.  Delirium  and  temporary  insanity,  sometimes  erotic,  have  been 
in  various  cases,  perhaps  correctly,  attributed  to  the  acid  (New  York  Med.* 
Record,  xxi.  456 ;  London  Med.  Record,  1882,  452).  Dr.  H.  Weber  has 
seen  the  salicylates  act  most  happily  in  gonorrhoeal  rheumatism  (Bull,  de 
Therap.,  xciii.  p.  328). 

In  dijditheria  locally  applied  and  exhibited  internally  the  remedy  has 

♦  E.  Bu88  was  probably  the  first  one  to  make  trial  of  this  remedy. 

f  Consult  for  this  point  Jaccoud  {Le  [*rogri$  AUti.^  1S77,  p.  588),  Qreen  (London  Lancet, 
Nov.  11,  1877),  Roe  i London  Luucet,  \%l';,7.,v»'i'^^\  ^*»^'^^V\^*^'^M^^Vi>>^^^xk.VU.»^«^ 
Med.  and  Sury.  Journ.,  ¥eb.  %,  IftllV 
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been  higlily  commended.     In  cKrooic  c^stitu  with  amoaoDiacal  urine,  and 
in  chronic  pt/e/ it t\  it  is  oftt^o  of  service. 

Administration. — The  tDaximum  dose  of  Bancylic  acid  in  acute  rheuma- 
tism may  be  set  down  as  a  draclim  io  the  twenty-four  hoiirs»  ahhough  ii  i» 
employed  by  some  praetiiionerii  in  mueli  lar*rer  doses.  The  soh'c^iate  of 
iodium  {Soiiii  Saiivt^la»^  U, S,)  containtj  forty-eight  grains  of  the  acid  to 
e  drachm :  since  it  is  freely  soluble  in  water,  and  b  legs  unpleasant  to  the 
tuste  and  less  irritant  to  the  Biomach,  it  is  much  preferable  to  the  uncom- 
lincd  acid.  From  sLsty  to  eighty  jiniins  of  it  may  be  administered  in  the 
course  of  the  day  iu  a  atrongly  aromatized  syrup.  If  ringinjr  of  the  ears 
or  other  evidences  of  ii>toxicaliun  appear,  the  remedy  should  at  once  be 
partly  or  entirely  withdrawn. 

l/ae  as  an  Antrnptk. — Salicylic  acid  was  originally  brought  to  the  notice 
of  the  profession  on  account  of  its  inhibitory  influence  on  putrefaction.  Kolbe 
found  that  ,04  per  cent,  had  great  influence  in  preventing  souring  of  milk. 

Bucholz  found  that  0.15  per  cent,  of  the  aeid  is  Buffieient  to  prevent  the 
development  of  bacteria  in  ordinary  organic  mixtures,  and  that  the  influence 
of  0,01)5  per  cent,  is  plaiuly  visible;  0.3  to  0.4  per  cent,  of  the  aeid  killed 
bacteria  in  vigorous  growth  {Arch.  Exptr,  Path,  «,  Pharm.^  Bd.  iv,).  The 
salicylate  of  sijdium  was  about  etjual  to  the  pure  acid,  0.4  per  cent,  destroy- 
IDg  the  bacteria,*  In  the  preservation  of  uriDe^  Meyer  and  Kolbe  found 
that  one  part  of  ^aticytie  acid  to  two  thousand  of  urine  was  suMcient  to 
pruverit  putrelaciion  {Journ.  ftir  Ptxikt,  Cft^m.,  Bd,  xii.).  According  to 
Prof.  Kolbe  and  others,  salicylic  aeid  arrests  or  prevents  the  action  of  the 
non-organized  organic  ferments.  Thus,  it  will  forbid  the  action  of  emulsin 
upon  aiuygdiiliu  or  upon  myronic  acid,  aud  prevent  the  development  of 
hydrocyanic  acid  or  of  the  volatile  oil  of  mustard,  Dr,  Miller  found 
that  one  per  cent,  of  salicylic  acid  was  sufficient  to  check  the  actioo  of 
ptyaliue  upon  starch ;  for  the  eaiue  effect  ten  per  cent,  of  carbolic  acid  was 
Tcquired.  The  digestive  action  of  pepsin,  outside  of  the  body^  was  very 
seriously  affected  by  0.2  per  cent,  of  sulieylio  acid  in  Dr,  Miller*s  experi- 
ments, but  in  Kolbe's  experiments  the  ingestion  of  twenty  grains  a  day  of 
tlie  drug  liad  no  efl^cet. 

There  can  be  no  doubt  that  salicylic  acid  is  capable  of  accomplishing  much 
in  antiseptic  surgery,  but  it  does  not  seem  to  be  replacing  carbolic  acid,  as  it 
at  one  time  bid  fair  to  do.  Its  freedom  from  odor  and  comparative  freedom 
from  |)oisouous  and  irritant  properties  are  certiiinly  strong  recommendations 
in  its  favor;  nevertheless,  isarbolio  acid  is  more  generally  employed,  and  Mr. 
Callcnder,  after  twelve  months*  trial  in  the  wards  of  St.  Bartholomew's  Hos- 
pital, has  formal ly  condemned  salicylic  acid  na  much  inferior  to  carbolic  acid 
(Ti'ftn$*  Ltfitulon  Cltn,  Soc.^  ix,),  Tliierseh's  salicylic  acid  wadding  for 
bermetically  sealing  wounds  is  made  by  dissolving  two  ounoes  of  the  acid 


•  The  piiwt^f  of  tho  ji^sid  hat  b«ii  di  tiled  hy  Flc^^k  ( BentotMHure  &  6' ,  Munich^  1875),  wbo 
iijM  beeo  aiuudtiutl)'  Answered  by  Prof.  Kulbo  (Jount.jfUr  Praki*  CWm.^'t^^xvv.V 
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m  two  pints  of  alcohol  (sp.  gr.  0.83),  diluting  with  twenty  pints  of  water 
at  158°  to  178°  F.,  saturating  with  this  six  pounds  and  eight  ounces  of 
cotton  batting  deprived  of  oily  mutter,  and  afterwards  drying.  This  wadding 
contains  three  per  cent,  of  the  acid ;  for  some  purposes  a  stronger  batting, 
containing  ten  per  cent.,  is  prepared.  When  the  wound  or  abscess  is  dis- 
charging profusely,  jute  is  substituted  for  the  cotton  batting,  because  it  is 
much  more  permeable  to  pus.  An  efficient  ointment-  may  be  prepared  bj 
dissolving  one  and  a  half  parts  of  the  acid  in  two  parts  of  alcohol  and  add- 
ing lard,  or  the  solubility  of  the  drug  in  glycerine  may  be  taken  advantage  o£ 

The  following  solutions  are  used  in  St.  Bartholomew's  Hospital :  Phos- 
phate of  sodium,  three  parts ;  salicylic  acid,  one  part ;  water,  fifty  parts. — 
Salicylic  acid,  one  part;  olive  oil  forty-nine  parts. — Salicylic  acid,  one  part; 
bicarbonate  of  sodium,  half  part ;  water,  one  hundred  parts. — Salicylic  acid, 
ten  parts ;  borax,  eighteen  parts ;  water,  one  hundred  parts.  A  twenty-fire 
per  cent,  solution,  which  will  bear  dilution  with  water  or  alcohol,  may  be 
prepared  according  to  the  following  formula:  R.  Acid,  salicyl.,  5ii ;  Sodii 
biborat.,  3i ;  Glycerinae,  q.  s. 

Mix  the  acid  and  borax  with  four  fluidounces  of  glycerine;  heat  gently 
until  dissolved ;  then  add  enough  glycerine  to  make  one  fluidounce.  Prof. 
Thiersch  has  found  that  the  drug  cannot  be  employed  for  cleaning  surgical 
instruments,  because  it  corrodes  the  steel. 

SALIOINUM-SALIOIN.    U.S. 

Salicin  is  obtained  from  the  bark  of  the  willow  and  other  trees.  It  occurs 
sometimes  in  tabular  crystals,  more  frequently  in  white,  shining  needles  of 
neutral  reaction,  soluble  in  about  thirty  parts  of  cold  water,  very  soluble  in 
hot  water  and  in  alkaline  solutions.  Concentrated  sulphuric  acid  dissolves 
it,  with  the  production  of  a  beautiful  red  color.  By  carefully  warming  it 
with  dilute  sulphuric  acid  it  is  converted  into  glucose  and  $aUgenin,  and  it 
is  therefore  a  glucoside. 

The  action  of  salicin  upon  the  animal  organism  is  not  known,  but  would 
seem  to  be  very  feeble,  as  Raiike  {Pjianzenstoffe^  p.  903)  is  said  to  have 
taken  nearly  three  ounces  of  it  without  any  notable  effect.  It  is  ci^-rtaiolj 
rapidly  absorbed,  probably  as  salicin ;  but  once  in  the  blood  it  seems  to  be 
quickly  decomposed,  the  products  of  its  change  appearing  in  the  urine  fifteen 
to  thirty  minutes  af^er  the  ingestion  of  a  single  dose.  This  change  does 
not  appear  to  be  complete,  as,  according  to  Husemann  {Pjianzenstofff^ 
963),  in  the  urine  of  man  and  rabbits  after  the  ingestion  of  salicin  not  only 
saligenin  and  salicylic  acid  but  also  unchanged  salicin  occur.  Further,  Falck, 
injecting  salicin  into  the  blood  of  the  dog,  found  that  it  chiefly  escaped  from 
the  kidneys  unaltered.  The  elimination  seems  to  go  on  slowly,  as  Senator 
has  detected  salicylic  acid  in  the  urine  sixty  hours  after  the  ingestion  of  t 
single  dose  of  salicin  (^Berlin.  Klin.   Wochens.,  1877,  181). 

In  1874,  Dr.  MacW^au,  led  b^  aou\<i  fancied  de^ndence  of  rheumatism 
upon  malaria,  began  iVie  Mfie  o^  s«X\Wi  vol  wsviXa  ^«v«a»5C\Kai.^'wA.  \\i.  ^SSV^ 
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(Lancet,  1876,  i.  342)  announced  that  it  was  a  specific  remedy,  rapidly  abating 
lK)th  the  fever  and  the  local  symptoms.     In  the  same  year  (  Centrnlb.  Med, 
WUsem.,  187t;,  241 ;  also  Berlin.  Klin,  HbcAen*.,  1877,  181)  H.  Senator 
confirmed  these  statements,  and  further  affirmed  that  in  various  affections  he 
had  found  salicin  to  have  an  antipyretic  power  entirely  comparable  to  thut 
of  salicylic  acid.     If  these  views  are  correct,  the  freedom  from  irritant  prop- 
erties and  disagreeable  taste  made  salicin  superior  to  the  acid.     The  only 
person,  other  than  those  mentioned,  who  has  tested  the  matter  on  a  con- 
siderable scale,  is  Dr.  Buss,  who  does  not  find  that  the  drug  is  nearly  so 
powerful  as  salicylic  acid  (Berlin.  Klin.  Wochens.,  xiii.  504).     If,  as  is 
believed  by  Senator,  the  activity  of  salicin  depends  upon  its  conversion  in 
the  blood  into  salicylic  acid,  it  is  plain  that  its  action  should  be  slower  and 
more  uncertain  than  that  of  the  acid.*  Further  investigations  are  necessary 
before  any  conclusion  can  be  reached  ;  but  the  later  evidence  does  not  seem 
to  be  so  favorable  to  salicin  as  do  the  reports  of  Maclagan  and  Senator.     In 
regard  to  the  dose  employed,  it  is  worthy  of  remark  that  no  serious  symptomA 
liave  been  reported  as  produced  by  salicin.     Senator  recommends  two  to  two 
and  a  half  drachms  as  a  moderate  dose  for  the  adult.     Maclagan  used  much 
smaller  doses, — twenty  grains  every  three  hours-f 

THYMOL.  U.S. 
Thymol  is  found  in  the  oil  of  thyme  and  of  some  other  plants.  It  occurs 
either  as  an  uncrystallizable  liquid  or  in  white  rhombic  or  acicular  crystals. 
It  has  been  used  with  satisfaction  as  a  substitute  for  carbolic  acid  by  Volk- 
mann  and  Hanke,  of  Halle,  and  other  practitioners,  but,  although  it  is 
undoubtedly  powerfully  antiseptic,  does  not  seem  to  have  rapidly  gained 
favor.  Its  fragrant  odor  has  proved  a  decided  disadvantage,  in  summer  at 
least,  by  attracting  swarms  of  flies.  It  is  not  free  from  poisonous  properties. 
On  the  other  hand,  it  is  claimed  that  it  does  not  irritate  the  skin,  and  has 
a  decided  influence  in  preventing  discharges.  Spencer  Wells  employs  its 
watery  solution  (1  to  1000  of  warm  water)  ;  Yolkmann,  thymol  1  part, 
glycerine  20  parts,  alcohol  10  parts,  water  1000  parts.  It  has  been  used 
internally  by  Biilz  (London  Med,  Record,  1878)  in  doses  of  thirty  grains 
a  day,  or  less.  In  a  few  instances  nausea  and  vomiting  were  caused.  There 
was  abundant  sweating,  singing  in  the  ears,  deafness,  constriction  in  the 
forehead,  reduction  of  temperature,  and  frequently  diarrhoea.  The  urine 
was  dark  greenish,  yellowish  brown  by  transmitted  light,  free  from  albumen, 
becoming  cloudy  and  grayish  white  on  the  addition  of  the  tincture  of  the 
chloride  of  iron.     Violent  delirium  occurred  several  times,  also  marked  col- 

*  Dr.  Maclagan  assertf  {London  Lancet,  1872,  ii.  179)  oa  proof  that  salicin  does  not  act 
as  salicylio  acid,  but  as  salicin,  that  he  h>i^  given  salicin  to  rheumatic  patients  suffering 
from  cerebral  symptoms  due  to  large  doses  of  salieylio  acid,  and  seen  both  the  rheumatism 
and  cerebral  disturbance  abated ;  is  it  possible  the  delirium  in  these  coses  was  due  to  rheu- 
matic irritation  and  not  to  the  salicylates  ? 

t  Consalt  also  BriU  Med.  Journ,,  ii.  1876,  and  Botton  Ijfed,  Surg.  Joum,,  Feb.  1877. 
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lapse,  and,  in  one  case  of  typhoid  fever,  anoonscioosDeas,  with  moat  alanniog 
collapse.  Dr.  B'dlz  concludes  that  the  remedy  is  much  less  certain  and  more 
dangerous  as  an  antipyretic  than  is  salicylic  acid.  The  possession  of  poison- 
ous properties  by  thymol  has  been  confirmed  by  the  recent  experiments  of 
Dr.  B.  Kuessner  {Med,  Times  Qiid  Gaz.,  Dec.  1878,  p.  71U).  This  ob- 
server found  that  when  given  to  dogs  and  rabbits  by  the  stomach  the  poLsoa 
acts  very  slowly  and  feebly,  on  account  of  its  slow  absorption,  but  that  when 
injected  into  fhe  circulation  it  produces  death  by  failure  of  respiration. 
Coma  is  developed  some  time  before  death,  and  the  blood-pressure,  which  tt 
first  maintains  itself,  now  falls  steadily.  Postmortem  examination  failed  to 
detect  fatty  degeneration  or  other  lesion  in  either  the  solid  tissues  or  the 
blood.  The  continuous  repeated  exhibition  of  small  doses  of  thymol  had 
no  perceptible  effect,  except  to  in  some  way  interfere  with  nutrition,  so  thai 
the  animals  lost  flesh. 

The  evidence  already  forthcoming  indicates  that  the  therapeutic  use  of 
thymol  will  be  very  limited.  Its  costliness  and  the  absence  of  marked  ad- 
vantages in  its  favor  militate  against  its  being  largely  used  externally.  There 
is,  however,  one  local  employment  of  it  which  is  important, — namely,  as 
a  detergent  antiseptic  in  various  ulcerated  and  diseased  conditions  of  the 
mouth.  For  such  use  its  agreeable  taste  and  odor  pre-eminently  fit  it.  That 
anything  whatever  is  to  be  gained  by  its  internal  administration  is  not  at  aO 
certain.  Enough  has  been  said  to  condemn  it  as  antipyretic.  Kuessner 
found  the  sugar  in  the  urine  of  a  patient  with  diabetes  reduced  by  from  one 
to  two  gnimnies  thymol  per  diem;  but  Fiirbringer  (^Deut»ches  Archtv  fvr 
Klin.  Med.y  xxi.)  reports  a  case  in  which  one  gramme  daily  increased  the 
sugar.  Kuessner  thinks  thymol  (three  to  five  minims  of  a  1  per  cent,  solu- 
tion three  times  a  day)  of  value  in  vesical  catarrh  and  in  infantile  diarrheal^ 
and  found  that  inhalations  (one  part  to  1000)  diminish  the  fever  and 
expectoration  of  phthisical  patients. 

ABSORBING   DISINFECTANTS. 

The  substances  which  are  used  to  act  as  disinfectants  by  absorbing  the 
products  of  decomposition  are  earth,  charcoal,  and  plaster  of  Paris.  AU  of 
these,  when  used  in  sufficient  quantity,  are  very  efficient  in  preventing  the 
escape  of  foul  gases;  but  none  of  them  affect  disease-germs,  and  none  of 
them  should  for  a  moment  be  relied  upon  in  cases  of  contagions.  If 
properly  employed,  they  often  not  merely  absorb  the  products  of  decomposi- 
tion, but  also,  by  removing  the  moisture,  check  the  decay.  For  this  purpose 
they  should,  of  course,  be  very  dry  when  used. 

*  According  to  a  statement  in  Hoffmann  uud  Schtralbe**  Jakretb.,  1879,  208,  Kusener 
has  found  that  thymol  has  the  power  of  dissolving  the  red  blood-corpusolcs. 


F  O  K  C  E  S. 


CALORIC. 


There  are  two  cooditians  of  the  furce  caloric,  spoken  of  s^b  distinct  entities, 
i>ut  which  are  ruerelj  relutive  terms,  cxpresisive  of  the  preseiM*^  of  au  exoess 
or  of  the  absence  of  the  normal  amount,  or,  more  strictly  speaking,  normal 
ititeusity,  of  the  forc43*  Cold  and  heat,  in  connection  mlh  the  human  bo4y, 
zxiean  simply aa  intensity  of  caloric  below  or  above  98 J*'  F. 


^^^%k 


USE   OF   HEAT. 


The  plienomeua  of  deiUh  from  cold  show  that  a  lack  of  caloric  in  the 

dy  h  no  leas  paralyzant  of  animal  functions  than  is  an  excess  of  the 
le  force.  Evidently  the  organism  was  constructed  to  run  upon  a  certain 
plane  of  heat,  and  cannut  vary  from  this  without  serious  results.  By 
numerous  experimeuLs  upon  aniuials  I  have  proven  that  in  a  cool  apartment 
death  rapidly  results  after  section  of  the  spinal  cord,  from  falling  of  the 
bodily  temperature,  the  animal  which,  iii  a  warm  room,  will  live  indefinitely, 
dying  very  shortly  in  a  temperature  of  iorty  degrees.  The  cause  of  the 
inability  of  the  animal  to  resist  external  cold  after  section  of  the  cord  is 
undoubtedly  vaso*niotor  paralysis*  Nornndly,  the  temperature  of  the  interior 
of  the  body  la  maintained  by  keeping  an  outer  layer  of  partial ly*cooled  tissue 
between  the  internal  organs  and  tissues  and  the  outer  air.  When  the  power 
of  eonlracling  the  superficial  vessels  has  been  lost,  the  organism  cim  no  longer 
maintain  this  protecting  layer,  the  surface  temperature  rises  to  that  of  the 
interior,  heat  is  rapidly  lost,  and  the  whole  body  uniformly  cooled. 

Vaso^motor  parjilysia  is  produced  by  toxic  doses  of  various  remedies,  and 
under  these  circumstances  artificial  maintenance  of  the  bodily  tempcraturo 
IS  imperative,  forming  a  most  importunt  portion  of  the  treatment  of  all 
rfueh  pot*onin^.  Collapse  from  an}^  cause  is  largely  dependent  upon,  or, 
more  correctly  spealcing,  largely  is,  Taso-niotor  palsy ;  hence,  in  almost  all 
forms  of  collapse,  the  use  of  external  heat  is  of  great  importance. 

Dr.  Chas.  Ilnuter,  of  this  city,  has  very  sucee^sriilly  applied  this  treat- 
ment to  that  form  of  collapHt;  which  jbllows  tnJurie.H  and  surgical  operations, 
and  is  known  by  surgeons  as  &hock.  The  kck  of  power  of  alcoholic  and  other 
ordinary  stimulants  in  this  condition  is  proverbial.  The  pathological  state 
•is  undoubtt^dly  vasomotor  palsy,  the  bodily  tempemtnre  is  much  below 
oortnal,  and  the  rational  treatment  consists  iu  the  hypodermic  use  of  atropia 
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and  digitalis,  and  the  external  employment  of  the  hot  b.ith.  I  believe  that 
this  plan  of  treatment  will  be  found  to  be  a  most  important  addition  to 
surgical  therapeutics.  In  the  first  days  of  post-foctal  life  the  power  of  re- 
sisting external  cold  is  very  slight,  and  in  many  cases  of  still-bom  childreo, 
or  of  children  whose  vital  powers  are  almost  extinguished  at  birth,  life  may 
be  saved  by  a  high  external  temperature,  the  little  waif  being  kept  in  an  air 
of  98°  F.,  and  from  the  influence  of  cold  walls  and  articles  which  shall  draw 
off,  as  it  were,  the  little  store  of  heat  provided  by  nature,  radiation  being 
greatly  affected  by  the  temperature  of  surrounding  objects. 

It  is  hardly  necessary  to  dwell  in  more  detail  upon  the  various  forma  of 
collapse.  Enough  has  been  said  to  illustrate  the  principle  that  whenever  tU 
bodily  temperature  falls  below  normal  pyretic  treatment  is  demanded.  The 
vigor  of  the  treatment  should  always  be  in  direct  proportion  to  the  sudden- 
ness and  extent  of  the  fall  of  temperature. 

In  regard  to  the  methods  of  applying  heat,  it  must,  in  the  first  place,  be 
understood  that  wrapping  in  blankets,  etc.,  is  only  able  to  prevent  cooling  of 
the  body  ;  that  when  the  animal  temperature  has  already  fallen  it  will  not 
suffice  at  all.  The  same  may  be  said  of  air  heated  to  temperatures  which  can 
be  readily  obtained  or  can  be  continuously  borne  by  the  attendants.  Radiated 
heat  is  somewhat  better,  and  oflen  the  use  of  a  brisk  open  fire  is  of  semoe. 
The  fiot  bath  is,  however,  the  only  pyretic  remedy  which  can  be  relied  on. 
It  should  always  be  a  full  bath,  in  us  warm  a  room  as  can  be  procured,  and 
should  be  at  a  temperature  of  about  104°  when  the  patient  is  put  into  it 
The  duration  of  the  bath  must  vary  with  the  circumstances  of  the  cai^e.  It 
should  not  be  less  than  half  an  hour,  unless  the  mouth  temperature  should 
sooner  become  normal.  During  the  bath  the  heat  of  the  water  should  steadily 
be  increased  as  fast  as  it  can  be  borne  if  the  patient  be  conscious,  or  if  he 
bo  unconscious,  until  a  temperature  of  108°  is  reached. 

USE   OF  COLD. 

The  practical  study  of  the  use  of  cold  as  a  therapeutic  measure  naturally 
arranges  itself  under  three  divisions :  first,  its  local  use ;  secondly,  iti  very 
brief  general  application  as  a  tonic ;  thirdly,  its  employment  in  pyrexia. 

LOOAL  EMPLOYMEKT  OF  GOLD. 
When  cold  is  applied  persistently  to  any  part,  it  acts  as  a  direct  and  very 
powerful  depressant,  of  varying  power  according  to  its  intensity.  It  is,  there- 
fore, used  locally  to  reduce  inflammation^  especially  when  the  latter  is  of  an 
active  type.  In  this  employment  of  cold,  care  must  be  exercised  not  to  carry 
its  use  too  far,  lest  it  suspend  all  nutritive  actions  and  interfere  with  thoee 
processes  of  repair  which  almost  always  form  a  part  of  inflammation.  1^ 
deed,  it  is  possible  to  convert  an  inflammation  into  gangrene  by  the  toocner-' 
getic  employment  of  this  agency.    Locally,  cold  is  generally  applied  by  meftM 
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of  cold-water  compresses,  irrigation  with  cold  water  and  the  application  of 
pounded  ice,  either  inclosed  in  india-rubber  bags  or  in  bladders,  or  in  form  of 
the  ice-poultice.*  It  is  very  doubtful  whether  the  use  of  "  freezing  mixtures*' 
is  ever  justifiable  in  inflammation.  The  effects  of  the  cold  in  individual  cases 
are  to  be  judged  of  by  the  alterations  in  the  heat  and  redness  of  the  part. 
The  local  employment  of  cold  belongs,  for  the  most  part,  within  the  province 
of  the  surgeon,  but  the  remedy  is  of  great  value  in  certain  diseases.  In  diph- 
theria and  in  aiiginose  scarlatina^  as  originally  insisted  upon  by  Dr.  Hiram 
Corson,  very  great  benefit  may  be  obtained  by  enveloping  the  throat  over  the 
tonsils  with  powdered  ice  inclosed  in  bladders,  pieces  of  pigs'  intestines,  such 
as  are  used  by  the  sausage-makers,  or  thin  india-rubber  bags. 

In  using  cold  for  the  purpose  of  combating  inflammation,  the  application 
must  be  kept  up  until  the  desired  effect  is  produced.  When  employed 
mtermittently,  cold  even  becomes  a  stimulant,  the  reaction  which  follows  its 
first  impression  being  greater  than  its  direct  effects.  Hence  the  cold  douche 
has  been  used  with  asserted  advantage  as  a  stimulus  to  sluggish  ulcers. 

In  internal  trunkal  inflammations,  such  as  pneumonia  and  pleurist/^  the 
application  of  cold  wet  compresses  over  the  diseased  organ  has  been  employed 
extensively  in  Germany.  In  the  hospital  at  Prague  every  patient  suffering 
from  acute  pulmonic  inflammation  is  said  to  be  treated  with  cold  compresses, 
and  Smolcr  afl&rms  that  it  is  very  rare  that  immediate  relief  is  not  afforded. 
Niemeyer  states  that  he  has  employed  the  method  in  a  large  number  of  cases 
of  pneumonia  with  surprisingly  good  effect,  the  pain,  the  dyspncBa,  and  even 
the  fre(juency  of  the  pulse  being  usually  reduced  in  a  few  hours.  On  the 
whole,  the  evidence  in  favor  of  the  local  use  of  cold  in  pneumonia,  as  well  as 
in  the  croupous  catarrhal  pneumonia  of  children  (Bartol,  Ziemssen),  is  so 
strong,  that  the  repugnance  felt  to  such  measures  by  the  profes.sion  in  the 
United  States  would  seem  to  be  the  offspring  of  unfounded  prejudices. 

In  meningifis  the  great  value  of  the  application  of  ice  to  the  shaven  scalp 
is  undeniable,  and  m  peritonitis  I  have  seen  very  great  relief  afforded  by  the 
use  of  cold,  as  recommended  by  Abercrombie,  Niemeyer,  and  others.  As  is 
the  case  in  pneumonia,  warm  poultices  are  more  generally  viewed  with  favor 
in  peritonitis  by  the  profession  in  this  country.  I  have  frequently  used  them 
with  excellent  effect,  and  in  at  least  one  instance  after  ice-poultices  had  been 
previously  employed.  In  this  case  the  cold  applications  at  first  were  very 
agreeable  to  the  patient,  as  were  the  warm  poultices  afterwards,  and  the  good 
achieved  seemed  to  be  in  accord  with  the  sensations  of  the  patient.  It  seems 
to  me  a  good  clinical  rule  to  select  the  ice  or  the  warm  poultice  according  to 
the  feelings  of  the  patient  Early  in  the  attack,  when  the  fever  is  high,  the 
ice  will  generally  be  the  most  useful. 

Under  the  head  pf  the  local  action  of  cold,  it  is  perhaps  proper  to  allude 
briefly  to  the  use  of  the  cold  douche  as  a  means  of  reducing  spknic  enlarge- 

♦  Made  by  mixing  fineljr-brukcn  ic«  with  dry  Indltt^n  m««.\  ot  ^ti«  «Q.'«<i>xf\.. 
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tnents,  I  have  had  do  experience  with  the  measure,  bat  an  elaborate  expen- 
mental  and  clinical  study  has  led  Dr.  Fr.  Mosler  to  the  following  concluaom. 
In  the  spleen  immediate  contact  with  cold  water  produces  a  very  {leroeptible 
contraction,  which  is  in  direct  proportion  to  the  coldness  of  the  water;  the 
application  of  cold  water  to  the  abdomen  influences  similarly  but  less  efii« 
ciently  the  normal  spleen ;  the  cold  douche  applied  for  two  or  three  minuteSi 
and  repeated  at  longer  or  shorter  intervals,  very  perceptibly  affects  the 
enlarged  spleen  of  yitermittent  and  typhoid  fevers,  and  even  of  leuksemia. 
In  chronic  cases  the  application  should  usually  be  made  twice  a  day  (  Vtrchow*$ 
ArchiVj  Bd.  Ivii.  p.  1). 

GOLD  AS  A  TONIO  AND  STIMULANT. 

Almost  every  one  has  experienced  the  exhilaration  of  the  reaction  which, 
in  a  healthy  person,  follows  the  sudden  dash  of  a  cold  shower-bath  or  the 
plunge  into  a  mass  of  cold  water.  The  researches  of  Liebermeister,  which 
will  be  detailed  hereafter,  prove  that  a  cold  bath,  when  of  not  too  long  dun- 
tion,  actually  increases  the  oxidation  of  tissue  to  such  a  degree  as  to  elevate 
the  temperature  of  the  body.  When  cold  bathing  is  employed  as  a  tonic, 
the  first  principle  to  be  borne  in  mind  is  that  the  bath  should  not  be  too 
severe  or  too  long  continued,  else  it  becomes  a  direct  depressant,  debilitating 
and  lowering  the  temperature  of  the  bather.  When  the  subject  has  suffi- 
cient vital  power  to  react  aft«r  the  bath,  sea-bathing  is  often  of  very  great 
service,  but  in  debilitated  subjects  it  may  produce  a  serious  exhaustion,  partly 
by  the  fatigue  induced,  and  partly  by  the  excessive  abstraction  of  heat  from 
the  body.  The  cold  bath,  when  not  followed  by  a  healthy  reaction,  is  any- 
thing but  a  tonic. 

GOLD  IN  PYEEXIA. 

The  use  of  cold  in  fever  is  no  new  thing :  employed  by  Galen,  used  not 
infrequently  during  the  last  century,  first  syst<3matized  and  insisted  upon  by 
Currie,  cold  bathing  in  fever  was  brought  before  the  world  as  a  really  new- 
born measure  by  Brandt  of  St<3ttin,  and  received  the  seal  of  permanent  use- 
fulness from  the  scientific  clinical  labors  of  Jiirgensen  at  Kiel. 

The  consideration  of  the  method  naturally  divides  itself  into — first,  a  study 
of  its  physiological  action  ;  second,  an  investigation  as  to  its  clinical  value; 
and  third,  a  more  particular  account  of  its  effect,  the  cases  to  which  it  is  best 
adapted,  and  the  method  of  its  application.  Moreover,  there  are  two  distinct 
forms  of  pyrexia,  which  may  be  termed  the  acute  and  the  chronic,  and  which 
are  best  considered  separately. 

Acute  Pyrexia. — If  the  following  propositions  be  true,  caloric  in  an  excess 
acts  as  a  direct  poison  to  the  body,  and  the  phenomena  of  severe  acute  fever 
are  largely  due  to  the  heat  itself.  The  proofs  of  the  propositions  are  given 
very  briefly  after  them.* 

*  Want  of  space  prevents  the  elaboration  of  this.  The  unconvinced  reailer  is  rcspeet- 
fullj  referred  to  the  aulYior'a  UeaWtfi  oTiT\i^Tm\<i'^^ix%x,wx\\s:\^'\.«\i«\*5sOo!a^^is.^vc«- 
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^ft  /Yrjt/,  Exteroal  heat  applied  to  the  body  of  tlie  normsil  iiniiiiul,  so  m  to 
^■evate  the  tempcraturoj  pr^uces  demngement  of  the  nen^e-fu(ictionS|  of 
^■reuktron,  etc.,  precisely  siiiiilar  to  those  seen  in  imtural  fever;  the  intensity 
|f  tlie  dtsturbunce  being  directly  proportloiiute  to  tlie  rise  in  teinprrature. 

Srcoiid,  Heat  applied  lociilly  to  the  brain  or  to  the  heart  prudutcs  in  tbe 
^koctiotis  of  the  organ  those  disturbunces  which  are  famihur  pheiiunieDa  of 
^■ver,  tbe  intensity  of  tbe  distTirbance  being  directly  proportionate  to  tho 
^■lcei&  of  heat  in  the  orgtin. 

H  Third.  The  withdrawal  of  the  excess  of  heat  in  fever  IB  followed  by  a 
^Uief  of  the  oervotis  and  cireulatory  disturbances. 

When  a  dog,  cat,  or  mbblt  is  shut  up  in  a  box  heated  either  by  the  sun*8 
raya  or  by  artificial  means,  the  t*^uiperature  of  the  aniinal  rises^  and  at  the 
ae  time  the  pulse-rate  becomes  pari  prtMU  more  rapid^  the  breathing 
9WS  more  and  more  hurried,  and  the  restless,  uneasy  movements  of  the 
dm  show  the  general  diiitrejis  it  is  suffering.  As  the  temperature  in- 
8|  the  nervous  dii^turbance  becomes  more  and  more  apparent ;  and  stujvor, 
oma,  partial  paralysis,  cunvulaions,  and  fimilly  deatli  by  arrest  of  the  re^jpira- 
tioD,  occur.  These  phenomena  sometimes  come  on  pudually^  but  sometimes 
are  developed  suddenly.  The  temjierature  at  which  death  occurred  in  my 
experiiuents  varied  in  the  rabbit  from  111^  to  114 J*'  F*;  in  the  dog  it  wbjs 
about  111°  F,     In  man  a  similar  series  of  phenomena  are  developed  bj 

Eposure  to  excessive  heat,  although,  owing  to  his  extraordinary  power  of 
itiug  his  body  and  of  protecting  it  against  cold,  he  is  able  to  bear  extremes 
of  temperature  far  beyond  the  points  which  would  prove  fatal  to  any  given 
species  of  animal.  Yet  when  his  body  is  heateti  the  results  are  the  same^  as 
is  proven  by  the  terrihle  aiortidity  of  sunstroke. 

To  prove  the  secoml  proposition,  I  caused  hot  water  to  flow  through  pigs* 
bladders  fitted  t\s  a  sort  of  bonnet  to  the  heads  of  cats  and  rabbita.  It  is 
evident  that  with  small  animals  we  can  in  this  way  heat  the  bruin  without 
heating  materially  the  remainder  of  the  body.  It  was  found  that  coma^ 
with  or  without  convulsions,  was  produced.  Sometimes  the  stupor  oame 
on  gradually,  hebetude  slowly  deepening  into  coma,  but  in  other  instances 
tmeonsdouBness  was  developed  very  suddenly.  It  was  found  I  hat  severe 
iiorvous  symptoms  and  death  were  produced  when  the  brain  reached  the 
^pniperature  which  was  fatal  to  the  animal  in  the  hot  box*  Without  occu- 
pying more  space,  the  conjoint  labors  of  Dr.  T.  Lauder  Bran  ton  and  of  Dn 
C.  Liebermeister  have  proven  that  tlic  aeeelerated  pulse  in  fever  is  largely 

te  to  the  action  of  the  heat  upon  the  heart  and  its  nerves:  so  that  the 
!ODd  proposition  may  bo  considered  demonstrated. 

In  regard  to  the  third  proposition,  I  have  frequently  taken  animals  out  of 
the  hot  box  perfectly  unconscious  and  plunged  them  into  a  bucket  of  cold 
water,  watched  the  temperature  of  the  water  rise  whilst  that  of  the  animal 
fell,  and  as  the  bodily  heat  c^me  towards  normal  the  coma  disappeared! ,  so 
Uiat  within  teti  minutes  the  at  Erst  absolutely  comatose  and  dying  rabbit 
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would  be  skipping  about  on  the  grass.    I  have  placed  a  man  whose  tcmpcn- 
ture  was  nearly  110°  F.,  who  was  absolutely  comatose,  with  a  feeble-runmug 
pulse  of  160  or  170,  irregular,  jerking,  slow  respirations,  and  every  bdio.- 
tion  of  immediate  death,  in  a  bath  of  60°  F.,  and  within  a  minute  and  a  baU 
have  seen  consciousness  partially  restored,  and  in  another  minute  and  a  half  t,\ve 
man  trying  to  get  out  of  the  bath.    What  could  the  bath  do  to  affect  the  JtMian 
so  much  but  withdraw  the  heat  ?     That  the  heat  was  present  and  that  it   ^^tt 
withdrawn  the  thermometer  proved.     If  the  drowsiness  had  been  du^sto 
simple  congestion  of  the  brain,  very  certainly  would  the  bath,  by  dri^^snng 
the  blood  from  the  surface,  have  increased  the  trouble.     It  must  be  b^i:5Tne 
in  mind  that  this  case  is  by  no  mcjins  unparalleled:  similar  instances  of       the 
good  effects  of  the  sudden  withdrawal  of  heat  in  rheumatic  hyperpyi^^Kxia 
have  been  recorded  by  both  English  and  German  observers,  and  recent  Pg — tnti- 
nental  literature  is  full  of  reports  of  the  relief  of  nervous  sjrmptom  -^m  in 
various  pyrexias  by  the  abstraction  of  heat. 

In  conclusion,  as  excessive  heat  is  present  in  fever,  as  excessive  ^fcneat, 
when  present,  not  only  is  able,  but  is  forced,  so  to  speak,  by  its  owt — a  it- 
tributes,  to  produce  disturbance  of  the  functions  of  innervation  and  c^  ^rcu- 
lation,  and  as  the  withdrawal  of  the  excessive  heat  in  fever  is  followc«z^  bj 
instantaneous  relief  of  the  symptoms  of  disturbed  innervation  and  cir^^cula- 
tion,  surely  the  conclusion  is  logically  inevitable  that  excessive  temper3K:]KtQi^ 
is  the  chief  cause  of  the  other  symptoms  of  fever,  and  that  in  acute  py^^exia 
threatening  life  the  heat  should  be  withdrawn  as  rapidly  as  possible  by  XM-M^nas 
of  the  cold  bath. 

Chronic  Pyrexia. — The  effects  of  a  long-continued  pyrexia,  not  sufficienf/j 
intense  to  induce  immediate  serious  symptoms,  upon  the  structure  of  the  ra- 
rious  tissues,  have  been  elaborately  investigated  by  Liebermeister  {Deitfschrt 
Arch,  fur  Klin.  Med.,  Bd.  i.),  who  found  that  the  liver,  spleen,  kidneys, 
voluntary  and  involuntary  muscles,  blood-vessels,  and  even  the  nenc-cenfres, 
undergo  a  granular  degeneration  during  a  continued  pyrexia.     The  lesion 
was  constantly  present  in  the  bodies  of  those  who  had  suffered  in  this  waj 
during  life,  entirely  indepenJent  of  the  nature  of  the  primary  discxse.    In 
cases  of  infectious  fever  in  which  the  temperature  had  never  been  hi^'h,  this 
granular  degeneration  did  not  exist.     Previous  to  the  investigation  of  Li^ 
bermeister,  Zenker  had  demonstrated  that  the  muscles  undergo  a  peculiar 
granular  degeneration  in  typhoid  and  other  fevers ;  and  the  fact  has  been 
abundantly  attested  by  later  observers.     I  do  not  know  that  the  observations 
of  Liebermeister  as  to  the  occurrence  of  this  lesion  in  non-infectious  p}Texia 
have  been  confirmed,  but  I  have  no  doubt  of  their  correctness. 

It  is  evident  that  in  all  fever  a  primary  therapeutic  indication  is  to  reduce 
the  temperature.  Of  course,  if  possible,  this  should  be  done  by  checking 
the  excessive  production  of  heat ;  but,  unfortunately,  this  often  lies  out  of 
our  power,  and  we  are  forced  to  abstract  the  heat  by  mechanical  means. 

It  is  a  priori  impossible  to  determine  what  effect  upon  the  production  of 
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he  Tnj>id  abstraction  of  it  would  have^  but,  from  the  well-known  powers 
of  the  firpmisii!  tn  resb^t  external  CT>ld,  it  Boetn^  probEible  tbat  tlie  heat- 
production  would  be  increased  rather  than  diniiniHhed  by  the  abstraction  of 
cdoric.  An  experimental  study  of  this  problem  has  been  niaile  by  ecYend 
observers^  but  with,  uiiJortunately,  different  rcauha.  \Vu\sfiu'^  (Ihndsches 
Archw/lir  Klin,  Med.,  Bd.  ii.  p.  570)  has  found  that  the  local  abstraction 
sf  heat  by  a  cold  mtz-bath  eauses  a  nm  in  the  temperature  of  the  axilla^  and 
that  in  fever-patii.'nt/»,  uuh:'S&  the  8itz-bath  is  prolonged  over  twenty  niinutes^ 
oo  fall  of  the  bodily  temperature  results.  In  1800,  Kernig  (Reichert^M 
Archie^  18G0)  found  that  a  he^ilthy  man  in  a  bath  of  the  temperature  of 
28**  to  30"^  C.  produces  about  twice  as  much  heat  as  normal ;  in  bsiths  of  24*^, 
alKiut  three  timcfi  m  much;  ami  in  bathi^of  20^  C*,  ^ihotit  four  times  as 
much.  LiehermeiBter  {Beohachtungen  und  Verxuchc  Ufurr  die  Auitcndung 
des  kaften  Wajtsers  hei  fisher haf ten  Krankkeitcn^  Leipsic^  1868)  found  that 
in  a  healthy  man  exposure  to  cold  for  a  brief  period  of  time  causes  a  rise 
in  the  bodily  tempeniturej  and  on  ext^^ndin^  his  researches  into  fever  proved 
^lat  where  the  external  cooling  was  not  too  powerful  or  too  long  continued 
He  same  waa  true  of  fever-patiente.  From  this  it  follows  that  the  use  of 
external  cold  stimulates  heat-production.  This,  to  my  mind^  has  been  con- 
firmed by  the  chemical  researches  upon  men  of  J,  Gildemeister  (  Virchmi)» 
Archv,  Bii.  Hi,  p.  131),  of  Dr.  L.  Lehmann  (Ihid.,  Bd.  Iviii.,  1873),  and  of 
Prof  Liehermcister  himself  (Deiifgchfis  Archiv  fur  Klin.  Med.j  Bd.  x.  p.  89), 
and  by  thrtse  of  A.  Itoebrig  and  N,  Zuntwt  {FJluffrrfi  ArchiVj  B(L  iv.  p,  C6) 
upon  animals,  all  of  which  show  that  both  in  health  and  in  fever  very  much 
more  carbonic  acid  thiui  normal  is  eliminated  under  exposure  to  cold*  This 
would  appear  to  prove  tbat  cold  baths  increajse  the  production  of  animal  heat 
It  seeum  most  probable  thut  this  is  the  case ;  but  A.  Murri  believes  that  he  has 
proven  that  the  cold  baths  have  do  such  influence.*  At  any  rate,  invcsti- 
gtttiona  of  Liebermeister  {loc  ct'L,  p,  134)  and  others  have  shown  that  the 
first  rise  of  temperature  produced  alike  in  healthy  and  in  fever  i?iibject8  by 
exposure  to  a  moderate  and  not  too  long  continued  cold  is  followed  aflter 
removal  of  the  cold  by  a  fall  of  bo<Jily  temperature  of  greater  or  less  degree. 
Whilst,  therefore,  external  cold  probably  first  stimulates^  it  afterwards  do- 
prfsscs  the  production  of  animal  heat.     The  further  experiments  of  Lieber- 

Keister  {Deut^clws  Archie,  Bd.  x.  p.  425)  uffou  the  elimiuation  of  carbunic 
id  are  also  in  accord  with  his  temperature-study ^  for  he  found  that  afler 
the  bath  the  elimination  sank  below  normal^  and  continued  so  for  some 

rnsiderable  time. 
The  results  of  the  physiologioil  study  of  the  effects  of  cold  in  fever  may 
be  summed  up  as  follows.    During  a  prolonged  and  severe  application  of  cold 
the  bodily  temperature  falls,  although  an  increased  production  of  heat — i*.^., 


I  hare  D«ver  *e«Q  »be  brochure  of  A.  Murri  (Ihi  Futtrt  regwffttorf  dttta  Temp^tttur^ 
'^tuUf  Firenzc,  1873).     It  U  At>ttriloC«d  in  the  London  Mtdkal  Iiec<rrd,  toL  u 
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i-oDsuniption  of  tissue — probably  occurs;  afterwards  the  bodily  heat  oontinueB 
to  fall,  or  but  slowly  regains  its  former  position,  because  there  is  a  diminished 
production  of  animal  heat.  In  most  cases  of  fever  the  increased  consump- 
tion of  tissue  which  occurs  during  the  cold  bath  is  of  no  moment ;  in  the 
hectic  of  phthisis  it  may  be  of  importance. 

The  clinical  evidence  in  regard  to  the  use  of  cold  in  fever  may  be  looked 
at  in  two  different  ways.  Thus,  we  may  consider  the  assertions  and  results 
of  individual  observers  who  have  seen  large  numbers  of  cases  of  fever  and 
used  the  method  faithfully,  or  we  may  weigh  the  sum  total  of  the  experience 
of  all  who  have  written  upon  the  subject.  At  first  sight  it  may  appear  that 
the  latter  is  by  far  the  best  course  to  pursue ;  but  it  must  be  borne  in  mind 
that  the  treatment  is  one  opposed  to  the  ordinary  medical  prejudices,  that  its 
efficient  carrying  out  involves  so  much  labor  and  attention  as  to  be  almost 
impossible  to  those  who  disbelieve  in  its  usefulness,  and  that  those  physicians 
who  claim  most  for  the  method  affirm  most  strongly  that  to  do  much  good  it 
must  be  practiced  very  vigorously  and  steadily.  These  things  being  so,  it 
seems  wisest  to  look  at  the  evidence  from  both  points  of  view. 

M.  Franz  Gl^nard  affirms  (^Glasgow  Med.  Joum.,  1874)  that  there  have 
been  from  six  thousand  to  eight  thousand  cases  of  typhoid  fever  treated  by 
the  use  of  cold  in  Austria,  Prussia,  and  Russia,  with  an  average  mortality 
of  from  four  and  five-tenths  to  seven  and  six-tenths  per  cent. ;  the  previous 
mortality  under  the  old  expectant  method  having  varied  from  eighteen  to 
twenty-five  per  cent.  If  these  figures  be  correct,  they  are  decisive.  Where 
M.  Glenard  gets  them  from,  however,  I  do  not  know.  All  the  evidence  that 
I  have  met  with  is  summarized  in  the  following  table.  Unfortunately,  it  i^ 
not  always  easy  to  decide  whether  a  German  is  writing  about  typhus  or  typl'oid 
fever ;  but  where  it  is  not  mentioned  the  probabilities  are  that  the  cases  are 
in  great  part,  if  not  wholly,  enteric  fever : 

TABLE    SHOWING   THE   RESULTS    OF    THE   COLDi^WATER   TREATMENT   IN 
TYPHUS   AND   TYPHOID   FEVER. 


Nahe  op 

B£.PORTEK. 


JUrgensen. 

Petri. 

LiclHsrmeiiiter. 

Moaler. 

Bccher. 

Brandt. 

Ooden. 
Stchr. 

ZictUHMeti. 
Sliclcr 


O 

P? 

Flack. 

» 

»^ 

Kiel. 

160 

3.1 

Lanbbttch. 

M 

3.2 

Basel. 

im 

8.2 

Oreifswald. 

71 

7 

" 

92 

9 

Ostpretusen. 

17 

24 

Stettin. 

187 

2.1 

u 

84 

10 

** 

24 

20.8 

WUraburg. 

120 

0.6 

Vienna. 

40 

10 

Krhintren. 

:n 

1.4 

Munich. 

i    - 

Remajuu. 


Previouily  15.4  per  cent    Typhuid  ferer. 

PrerionBly  26  to  30  per  cent.    Treatment  rery 
rigorous.    Typhoid  fever. 

Typhus  exantlieniaticua,  preriouoly  50  (?)  per 

cent. 
Typhus  exanthematicus,  previously,  on  ao 

Kvenige,  10  per  cent. 
Privatw  i>n4Ctice. 
Military  lluspital.    Previously  30  per  cent 

Previously  ovpr  20  per  rent. 

Year  luTwre  16.6  per  tent. 

Fonnerly.  with  l«a*l  cnsMi,  30.2  per  cent 

Formerly  12.15  per  cent. 
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Naxk  of 

RbPVRTKB. 


Piuitati. 

Popper. 
Riegel. 


G<iU. 


Scli.ilx. 
M'underlich. 


Znabzer. 


Bn  iier. 
Duchek. 


Krufrt-Ebing. 

Wille. 
SttH-hfr. 
S'li«>iilielden. 
Pfeifer. 

B»lini. 
Genuiier. 

nnn«clie. 
Merkvl. 
Lu-bel. 


^•hiiiidL 


Ifcubner. 
Biiix. 
/••n.ni. 
Valette. 


Place. 


Breslna. 

Prague. 
WUribarg. 


Pragoe. 


Bremon. 
Loipsfc. 

Uonich. 


RiufUtt. 

Kheinan. 
ClHyc. 
Dniiiii.artiii. 
WV  ui.ir. 
Uliii. 

NiMlerltrunn. 
Vigj. 

Vtcniia. 
Xtin*mberg. 

YiOtlllM. 


Lyon*. 
Ei-liiiigen. 


V<*i"wiil|ps. 

31;iiiiihciiu. 

Lyunm. 


s 

ie 

[J 

?« 

gg 

» 

»^ 

246 

11.8 

20 

6 

156 

4.4 

64 

5.5 

50 

18.8 

12.'> 

4 

155 

7 

356 

6.6 

87 

7 

GO 

28..3 

105 

25.7 

59 

19 

146 

8.2 

82 

3.6 

58 

5.2 

47 

19 

131 

n.5 

«7 

G.HJ 

65 

19 

41 

2.2 

87 

18.4 

1(>3 

28.0 

S2 

0 

66 

o.lS 

72 

0.14 

1«)U 

2.1 

72 

IS 

21 

0 

BSMAEKt. 


TypliuM  exanthematicna.    Without  bathg,  mor- 
tality 16.5  per  cent 

Only  serloas  cai^ee  included.     Almnet  errry 
fatal  caae  came  in  too  late  for  baUii  to  do 

gtHxl. 

Typhoid  feror.   Other  caaea  treated  at  the  same 

time,  expectantly,  15.4  per  cent 
Typbiiti  pxanthematicus. 
Typh.iil  fnver. 
Typboid  fover.    Previously  18.1  per  cent  out 

of  I178ca>«e«. 
Typhoid  fi'Vfr.    Previonnly  17.6  per  cent  out 

••f  701  caMen. 
Typhoid  fever.    Previously  11 V^  to  16  per  cent 
Acoonliiig  to  Brandt,  thia  high  mortality  de- 

p'-nded  u|H)n  the  treatment  having  been  im« 

p«»rfoctly  iMjrfunned. 
Only  biid  caaet.    Previoua   mortality  34  per 

cent 


3Iild  epidemic. 

Tyf>ho'd  fever,  among  French  priaonera  of  war 
lliitlH  uf  moderate  t<*niperature  used. 

Typ:.oi  I  foVHr.     Militar.v  hospital. 

Typhoid  fever.  Mortality  on  expectant  treat- 
niont  23.91  i>er  cent 

Typhus  fever. 

T.vphu-*  fev#»r. 

Typhoid  lever. 

Typhus  fever.  The  treatment  in  this  and  in 
the  preceding  case  was  nut  thoroughly  car- 
riiMl  out ;  the  patients  moatly  receiving  only 
three  ImthHa  day. 

Typhoid  f-ver. 

Sevi'ntl  fHtal  cases  not  counted,  becaune  not 
i-iH-eiv(Ml  nntil  the  fifteenth  day,  and,  th»'re- 
f*re,  to<»  late  to  t'Mt  the  trfatnient;  they 
hnng  the  total  mortality  to  4.14  per  cent 

Soldiers.    Moatly,  if  not  all,  typhoid  fover. 

SoldilT*. 

Typhoid  fever. 


This  table  is  of  such  a  character  that  any  lengthy  discussioD  of  it  seems 
unnecessary.  It  is,  however,  allowable  to  call  attention  to  the  facta  that 
the  failure  of  the  method  at  Vienna  is,  by  the  upholders  of  it,  very  justly 
attributed  to  the  inefficient  carrying  out  of  it,  and  that  in  some  other 
in.'^tances  the  apparent  high  mortality  is  due  to  none  but  the  most  serious 
cases  being  included,  or  to  the  patii»nts  having  been  soldiers,  worn  out  by 
the  liardships  and  toils  of  a  severe  ciimpaign. 

When  the  evidence  furnished  by  sini:;lc  (»bservers  is  noted,  the  results  are 
even  more  astoni.shing  than  those  of  the  above  tiible.  Jiirgensen  states  that 
froiu  the  year  \H7){)  to  IBlJl  there  had  been  treated  in  the  hospital  at  Kiel, 
according  to  the  expectant  method,  three  hundred  and  thirty  typhoid-fever 
pati(!Hts,  with  a  mortality  of  fidecn  and  four-tenths  per  cent. ;  while  from 
18r»:j  to  18IIG,  during  which  j»eriod  the  anti-pyretic  method  was  employed  in 


676 


FORCES, 


oriii  hundred  and  sixty  cases,  the  mortality  was  three  and  one-tenth  per  oeai 
Prof,  Llebermeister  hajs  employed  the  cold-water  t  reatmeut  on  &  larger  actle 
than  hafi  any  other  individual.  At  the  hospital  at  Basel,  up  to  tlie  jrit 
1865,  ooe  thousand  seven  hundred  and  eighl-een  cases  of  tyjilioid  fv^er  were 
treated  upon  the  expectant  planj  with  a  mortality  of  twenty -scTcn  iiiid  tliTW* 
tenths  per  cent.  In  1865,  Dr.  Liohernieister  introduced  the  uae  of  wjld 
bathing  in  a  timid,  inefficient  manner,  and  reduced  the  mortality,  iu  tm 
hundred  and  eighty-two  patients  treated,  to  sixteen  and  two-tentlis  jwrcfcfit, 
Ln  18G<j  he  coinnienccd  the  vigorous  regular  employment  of  the  niothd, 
and  reduced  the  death*rate,  in  one  thousand  one  hundred  and  tweutjooe 
patients  treated,  to  eight  and  two-tenths  per  cent.  Prof.  Liebernieistcr  him* 
self  criticises  very  closely,  in  the  recent  '*  Encyclopaedia  of  Medicine/  thc«5 
statistics,  and  raijses  the  mortality,  by  excluding  trifling  cases,  to  from  te»  to 
eleven  per  cent. ;  hut,  after  the  anti-pyretic  treatment  has  been  even  ufijOBtly 
dealt  with,  the  i^tatlsiica  still  show  that  the  mortality  under  the  col(l-wiit<7 
treatment  is  not  half  what  it  formerly  was.  Further,  a  certain  proportion 
Qt  cases  are  always  admitted  to  the  hospital  moribund,  too  late  for  my 
human  agency  to  be  of  avail :  these  cases^  of  course,  maintain  the  same  pro 
portion  under  any  treatment;  they  really  constitute  a  large  part  of  tho  deathi 
seen  in  the  cold-water  treatment,  so  that  if  they  were  eliminated  fttim  iK^th 
sides  the  death -rate  ^*  under  the  anti-pyretic  plan  would  be  but  a  small  IbO' 
Hon  of  what  it  would  be  under  the  other.** 

In  hospital  practice  the  patients  are  very  rarely  received  upon  thcfirnl 
day  of  the  attack,  and  very  frecjuently  do  not  enter  the  wards  until  tbe  third 
week,  so  that  tlie  statistics,  as  already  intimated,  favorable  as  they  are  to  tbt 
new  trcatnifnt,  express  only  a  portion  of  the  truth.  If  the  good  cfft(ic(ll)e 
so  great  when  the  remedy  is  often  not  applied  until  the  second  or  third  iwck, 
much  more  is  to  be  cjspeuted  when  it  is  employed  faithfully  from  the  mrmidit 
the  temperature  becomes  elevated.  Accordingly,  Brsudt  is  s?aid  to  claim  that 
if  the  case  be  properly  treated,  from  tho  onset  of  typhoid  fever,  deatfj  will 
never  occur ;  and  it  is  stated  (Litnccf^  January  23, 1875)  that  out  of  two  litjn- 
drod  ni\i\  fifty-nine  cases  he  has  hud  two  hundred  and  fifly-nino  rccoTcriki^ 
I  have  not  had  access  to  the  original  juipers  of  Dr.  Brandt,  and  cftnnot,  ihfw* 
fore,  anulyze  his  sUUistica  j  but  Gl^nard  (^ioc,  nt.)  is  quite  as  enthosiMic;  ti« 
states,  **  You  will  not  find  in  the  five  or  six  thousand  cases  of  typhoid  fevcf 
treated  by  this  method  one  single  unsuccess  among  those  which  hiive  bctfl 
fiubm itted  to  i t  since  the  beginning  of  t he  disease."  Prof.  Kdes,  abo»  states t!'»l 
of  thirty-two  patients  received  iu  the  Boston  City  Hospital  during  the  tr^ 
week  und  treated  with  cold  bathing,  only  one  died  {Med»  and  Snr^*  RfP'* 
Boston  City  Ilospitul^  1877). 

All  those  physicians  who  advocate  the  use  of  cold  baths  in  tyf'l^oii 
and  typhus  fevers  appear  to  be  agreed  th^t,  although  the  mortuHly  i-'  vfij 
mndi  reduced,  the  dunttion  of  the  disease  is  only  shortened  It^  that  ooiu- 
plicattons  are  avoided.     As,  however,  the  patient  is  left  by  the  disoiee  wA 
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Mron^r  tlmn  be  \b  when  the  expectant  method  of  treattnetit  is  pursued^ 
oonTttleficeoce  is  much  more  rapid  than  uiider  the  old  plans.  The  effects  of 
the  Miti*pyretic  treatment  upon  the  ayoiptoma  of  the  dbsciiae  are  sUited  to 
be  very  marked,  the  intense  prostration,  delirium,  stupor^  carphologia,  iovol- 
tiiitairy  passii^es,  and  other  tun nifestxit ions  of  the  typhoid  ^tjite  being  avoided. 
It  u  affirmed  that  the  relief  afforded  m  bo  evident  to  hoth  patient  and 
attendants  that  they  soon  cjif^erly  acquiesce  in  the  regular  employment  of  the 
ciold  bath^,  although  to  the  one  the  eeuiiationss  are  usually  very  di&a^roeahle, 
and  for  the  other  the  labor  and  attention  rei|uired  are  very  luuch  inorea^^i'd. 
The  antipyreiic  use  of  cold  in  typhoid  fever  ba^  not,  however,  been  free  from 
det4£rmiucd  opposition  (see  dUcusaiona  in  Le  Pnjt/rh  MitL,  1877  ;  u\m  Bult 
Thdrap.j  xci«j,  and  the  aBi^ertiouij  In  its  favor  are  some  of  them  evident 
exaggerations.  Stiil,  the  value  of  the  method  seems  to  me  beyond  doubt, 
mod  the  great  present  question  is  bow  and  when  to  employ  it. 

A  very  practical  queiition,  but  one  which  we  are  aa  yet  ucuroely  in  a  pofittioQ 
to  answer  fully,  is,  What  are  the  contra-iudications  to  the  use  of  cold  in  fever  ? 
AcAMjrding  t<)  our  old  waya  of  thinking,  bronchitis  and  pDeumooia  would 
eipeeially  seem  to  be  in  ttie  way.  Tiie  Herious  lung-affeetions  of  low  fevers 
,,  however,  largely  dependent  up-un  the  general  adynamia,  and  this  adynamia 
I,  in  turn,  brgely  the  result  of  the  exceaisive  temperature.  Accordingly,  the 
ermao  iuvestigiitora  have  not  found  the  baths  to  do  harm  in  the  pneumonias 
exanthemata.  Ltebcrmetster,  who  has  hud  more  experience  than  any  other 
ian,  miya  that  '^  pneumonia,  hypostatic  eongeeiLton,  and  the  like,  offer  no 
lison  for  fiu^pending  tlie  baths ;  the  hypostatic  troubles  sometimes  disappear 
inder  their  use.'*  I  have  carried  one  or  two  ciLses,  in  which  the  lung 
mptomd  were  very  severe  throughout,  to  a  successful  issue^  employing 
cold  fruely,  and  was  unable  to  perceive  any  evil  effect  upon  the  lungs.  Vrnt 
Raynaud,  as  the  result  of  his  experience,  affirms  most  emphatically  that 
neither  pulmonic  nor  intestinal  complications  should  interfere  with  the  use  of 
e  cold  bath  (^BiUl.  Tkkrap.^  xcl. ).  On  the  other  baud,  Proust  reports  (^Ibid.^ 
xXu)  two  cases  in  which  fatal  pneumonia  of  the  ordinary  type,  not  the  hypo- 
tic  pneumonia  of  advanced  fever,  was  apparently  produced  by  cold  hatha. 
>octor  Aiir  also  reports  two  deaths  from  pneumonia  in  three  cases  in  which 
tried  the  batbis.  My  own  feeling  Is  that  severe  Lroucbitie  or  pneumonia 
lymptoms  occurring  in  the  bep^nidn^  of  typhoid  fever  should  make  us  very 
cautious  in  tising  the  antipyretic  method,  but  that  when  they  occur  late 
in  the  jever,  and  are  due  rather  to  hy  postals  is  than  to  iudammationf  they  are 
lot  eon tra- indications  to  the  use  of  the  bath.  Prof.  Liebermeister  affirms  that 
foration  of  or  hemorrhage  from  the  bowels  is  a  eontra-indictttion  to  the 
of  coid  in  fever,  because  cold  has  a  tendency  to  produce  determina- 
n  of  blood  to  the  internal  organs.  Tho  experience  of  Wundertich 
Sckmidts  JahrljUchcr,  Bd.  elvi*  p.  101)  is,  however,  very  much  op. 
to  this  idea  of  Liebermeistcr's.  He  treated  sixteen  cases  of  severe 
btestinaj  hemorrhage  with  cold  baths,  with  but  two  deaths;    neither  of 
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which  resulted  directly  from  the  hemorrhage,  one  being  from  iDtesdnal 
perforation  and  one  from  severe  pneumonia.  This  mortality  is  oeitainly 
a  very  small  one,  for  when  cold  water  was  not  employed,  out  of  thirty-two 
cases  Gricsinger  had  ten  deaths;  out  of  twenty-one  Jenner  lost  seven: 
out  of  fourteen  Gietl  lost  six ;  and  Jaccoud  had  six  deaths  in  six  cases 
{Fatliologie  Interne^  t.  ii.  p.  758).  Bauer,  however  (^Schmidt^s  Jakr- 
hiicher,  Bd.  clvi.  p.  101),  is  in  agreement  with  Liebermeister  in  believii^ 
that  the  baths  should  be  discontinued  during  intestinal  hemorrhage.  Yet 
their  views  seem  to  bo  based  upon  preconceived  theory  rather  than  upon 
actual  trial.  Thus  Liebermeister  says,  "  I  have  thus  far  ordered  the  baths 
entirely  discontinued  as  soon  as  even  slight  hemorrhage  from  the  bowels 
occurred."  The  proportion  of  cases  in  which  intestinal  hemorrhage  occuni 
does  not  seem  to  be  increased  by  the  cold-water  treatment,  at  least  Gols- 
dammer  {Berlin,  Klin.  Woch.,  1877,  p.  98)  aflBrms  that  under  the  older 
methods  thirteen  thousand  five  hundred  and  sixty-three  cases  gave  fivs 
hundred  and  thirty  of  intestinal  hemorrhage,  whilst  five  thousand  six  hun- 
dred and  thirty-six  cases  of  cold-water  treatment  yielded  two  hundred  and 
forty  of  intestinal  hemorrhage,  the  percentage  being  in  the  two  cases 
respectively  3.9  and  4.2.  Menstruation  appears  not  to  be  looked  upon  as  a 
contra-indication.  On  the  whole,  the  testimony  seems  to  me  to  show  that 
no  local  internal  disease  ought  in  the  present  state  of  our  knowledge  to  be 
looked  upon  as  absolutely  contra-indicating  the  use  of  cold  baths  when  the 
temperature  is  high  in  typhus  or  typhoid  fevers. 

It  is  otherwise  when  there  is  a  general  tendency  to  collapse, — when  the 
heart  is  so  weak  that  local  stases  of  blood  occur  in  almost  all  the  internal 
organs.  Under  these  circumstances  the  circulation  has  not  sufficient  powe* 
thoroughly  to  equalize  animal  heat,  so  that  it  is  said  to  be  entirely  possible 
to  cool  the  exterior  of  the  body  several  degrees  without  materially  afiecting 
the  temperature  of  the  interior.  One  of  the  severe  accidents  which  it  is 
affirmed  has  very  rarely  followed  the  use  of  the  cold  bath  in  pyrexia  is  a 
sudden  collapse ;  and  clinical  experience  seems  to  indicate  very  strongly  that 
when  collapse  is  already  existent  the  cold  baths  should  not  be  administered. 

In  no  disease  attended  with  a  long-continued  pyrexia  has  the  cold-watei 
treatment  been  employed  upon  so  grand  a  scale  as  in  typhus  and  typhoid 
fevers  ;  but  the  results  there  obtained  are  sufficient  to  indicate  its  usefulness 
in  allied  diseases.  Of  all  the  exanthemata,  none  is  more  constantly  attended 
with  excessive  temperature  than  is  scarlet  fever.  In  this  disorder  the  testi- 
mony to  the  value  of  cold  is  very  strong.  Going  back  to  Currie,  who  really 
first  systematized  the  abstraction  of  heat  in  fever,  we  find  that  he  habitually 
practiced  in  the  most  heroic  manner  cold  affusions  in  the  treatment  of  scarlet 
fever,  and  claimed  the  greatest  success  for  the  measure.  Since  his  day  the 
remedy  has  been  employed  with  asserted  good  results  by  various  observere, 
among  whom  may  be  mentioned  Gerard,  Brudre,  Giannini,  Armstrong,  Lay- 
oock,  RUliet  and  Ban\xe^, 'iTowsafca.u^  ^\i^  YLvwssv Cl<iT«ou^of  this  State.  The 
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evidence  is,  unfortunately^  too  much  generalized  to  allow  of  its  being  put  in  a 
statisdcal  form,  but  for  an  extended  r^sum6  of  it  the  reader  is  referred  to 
the  excellent  article  in  Meigs  and  Pepper's  work  on  the  diseases  of  children. 
lo  aknost  all  of  these  cases  the  cold  was  applied  in  the  form  of  affusions,  a 
method  which  is  certainly  far  more  terrifying  to  the  child,  and  probably  less 
efficient,  than  the  cold  bath.  Recently,  Dr.  G.  Mayer  {JaJirhnch  fiir  Kin- 
derlcraukheiten,  vii.  4)  has  been  placing  the  child  in  a  bath  of  from  93°  F. 
to  73°  F.  (according  to  the  intensity  of  the  fever)  for  ten  minutes,  whenever 
the  temperature  rises  above  102°  F.  He  affirms  that  the  effect  was  most 
beneficial,  and  that  the  reduction  of  temperature  usually  lasted  for  several 
hours.  In  diphtheria,  cold  bathing  has  been  used  to  some  extent,  with 
seemingly  good  results.  In  both  this  affection  and  in  anginose  scarlatina  it 
is  of  the  utmost  importance  to  combine  the  cold  bathing  with  the  local 
application  of  the  ice-bag  or  ice-poultice  to  the  throat.  During  the  summer 
months  serous  diarrhoea  (cholera  in/antum),  in  some  of  its  forms,  annually 
destroys  large  numbers  of  children  in  this  country.  In  most  of  these  cases 
the  bodily  temperature  is  much  elevated,  and  the  diarrhoea  is  produced 
and  maintained  by  the  heat,  as  originally  pointed  out  by  Dr.  Comegys 
(^Philada.  Med.  Times,  y.,^,  665;  Amer.  Joum.  Med.  Sci.,  Oct.  1876). 
All  the  ordinary  methods  of  drug  administration  fail,  or,  at  most,  succeed 
io  keeping  the  child  alive  until  the  heat  of  the  weather  subsides.  Under 
these  circumstances  antipyretic  treatment  acts  in  a  most  magical  manner.  I 
have  always  found  simple  bathing  in  water  at  about  75°,  at  intervals  of  from 
three  to  six  hours,  sufficient,  but  in  some  cases  the  plan  recommended  by 
Dr.  Comegys  may  be  required, — namely,  by  cold  affusions  whilst  the  child  is 
sitting  in  a  cold  bath.  The  effect  is  usually  immediate,  quiet  and  sleep  at 
once  replacing  the  wakeful  restlessness  so  dii<tressing  to  mother  and  child. 
There  may  be  a  few  instances  of  sudden  collapse  with  low  temperature  from 
exhaustion  by  the  serous  discharges,  but  usually  cases  in  which  the  disease 
is  said  to  "  go  to  the  head,"  are  those  in  which  the  temperature  rises  so  high 
as  to  produce  brain  symptoms ;  under  these  circumstances  the  vigorous  use 
of  external  cold  is  imperatively  demanded. 

It  is  in  the  highest  degree  probable  that  systematic  cold  bathing  will  be 
found  serviceable  in  all  blood-poisonings  with  high  temperature,  such  as 
smallpox,  erysipelas,  pyaemia,  etc. ;  but  as  yet  we  have  no  clinical  evidence 
of  moment  upon  the  matter.  The  high  temperature  that  prevails  in  sthenic 
pneumonia  and  certain  other  inflammatory  diseases  would  appear  to  indicate 
the  abstraction  of  heat ;  but  how  far  the  local  disease  will  be  advantageously 
or  disadvantageously  affected  in  these  cases  is  as  yet  an  open  question.  The 
only  record  of  the  systematic  employment  of  cold  bathing  in  inflammation 
of  the  lungs  that  I  have  met  with  is  by  G.  Mayer  (^Schmidt's  Jahrbucher, 
Bd.  cxlix.  p.  347).  He  is  stated  to  have  found  that  defervescence  was 
materially  hastened  both  in  men  and  in  children.     In  dysentcri/,  Dr.  B, 
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Wenzcl  (  The  DocUn  1874)  strongly  advises  the  use  of  large  enemata  of  ioo- 
watcr,  which  by  their  local  action  relieve  very  greatly  the  pain  and  tenefimoB. 
and  at  the  same  time  have  a  decided  effect  upon  the  pyrexia. 

In  carrying  out  the  antipyretic  treatment  of  fever  certain  general  con- 
siderations should  never  be  forgotten.  It  should  always  be  remembered 
that  the  treatment  is  directed  against  a  symptom  only,  and  hence  is  to  be 
used  only  when  that  symptom  threatens  injury.  The  dunger-point  may  be 
considered  to  be  a  mouth  tempemture  of  103^.  As  it  is  possible  to  cool 
the  axilla  without  cooling  the  interior  of  the  body,  all  temperatures  shoold 
be  taken  in  the  mouth  or  rectum.  Again,  no  bath  or  other  applicadon 
does  good  unless  it  removes  the  heat,  but  the  cold  should  never  be  applied 
more  severely  than  necessary.  I  have  used  cold  spongings,  cold  ptokingi^ 
and  the  various  baths,  and  am  certain  when  a  portable  bath-tub  is  brongiiilo 
the  bediiide  of  the  patient  its  use  is  accompanied  with  less  fatigue  and  dSstaith 
ance  than  any  other  efficient  means  of  employing  cold.  The  patient,  maypril 
in  a  sheet,  is  to  be  lifted  by  two  attendants  into  the  bath,  and  then  vnit 
comfortable  with  pillows,  etc.  Unless  the  pyrexia  is  very  severe,  the  biil 
should  be  at  a  temperature  of  90°  F.,  and  cooled  down  pro  re  naia.  Wkn 
no  portable  bath-tub  is  at  hand,  efficient  antipyresis  may  be  had  by  filing' 
the  patient,  wrapped  in  a  sheet,  or  better,  naked,  upon  a  cot  oorered  wkik 
a  gum  blanket,  and  sousing  rather  than  sponging  him  with  cold  water  Ann 
a  large  carriage  sponge.  If  the  wet  sheet  be  used,  it  should  be  applied 
closely  to  the  person,  and  not  be  covered  with  anything ;  also  water  should 
be  sprinkled  over  the  patient  continually  from  an  ordinary  watering-pot  or 
by  hand.  Under  no  circumstances  should  the  patient  be  allowed  to  hdp 
himself  at  all  during  the  various  movements.  When  the  extremities  seem 
especially  affected  by  the  bath,  they  should  be  rubbed  so  as  to  maintain  their 
circulation.  I  have  even  applied  hot-water  bottles  to  the  feet  whilst  the 
body  was  being  bathed,  with  good  effect. 
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ELEOTRICITT. 

General  Considkbation8. — Eloctridtyia  a  force  which  is  developed  id 
various  ways,  but  wliicli  is  esseutially  the  same  eutitj  under  all  eircumsuiucea* 
When  it  is  obtained  by  rubbing  two  surfiieeB  t4)gctlier, 
it  is  known  m  frictionul  ekctrieitj ;  when  by  the  union 
of  two  dissimilar  metids,  it  is  called  "falvanrsm.  Frio- 
tiurnil  eleetricitj  is  almost  never  used  iu  medical  prac- 
tice^ and  I  phidl  guiy  nothing  more  about  it  in  tbia  book* 
There  are  a  large  number  of  different  patterns  or 
arrangements  of  the  element*  which  generate  gulvan- 
ism,  but  the  ideal  or  typical  cell  may  l>e  said  to  be 
fonucd  of  two  dissimilar  metiiis  immersed  in  some  cor- 
rosive liquid  and  connected  with  each  other  by  u  piuoe 
of  wire  extertadly.  Under  these  drctttnaiancea  th« 
current  stMrts  from  the  metal  most  easily  oorroded, 
passing  through  the  lLi|uid  to  that  less  easily  acted 
upon,  and  from  thia  over  the  external  wire  to  the  starts 
iug-point.  The  external  end  of  the  least-easily  corroded  plate  is  therefore 
always  32:iving  off  electricity,  and  is  known  as  the  +  ^^  positive  pole,  wbilst 
the  oorresiponding  end  of  the  other  plate  is  constantly  receiving  electricity, 
and  is  spoken  of  as  the  —  or  negative  pole.  When  wires  are  attached  to 
these  plates  they  become,  as  it  were,  prolongations  of  the  plates,  and  their 
ends  constitute  the  poles.  Thus,  in  the  diiigram,  C  ^=  copper,  Z  ;=  zinc, 
/*and  N^  poles,  and  the  arrows  show  the  direetion  of  the  current. 

As  the  elect riG  current  does  not  primarily  exist,  it  is  evident  that  in  the 
iypioal  or  ideal  galvanic  cell  there  ukust  be  something  which  setd  it  in  motion. 
This  force  is  the  so-called  electro-motor  force,  and  has  been  determined  by 
physicists  to  be  a  definite  quantity  for  the  same  combination  of  metals  at 
the  onu  tenipciature.  This  force  m  generated  at  the  point  of  contact  of  the 
metals,  and  is  in  ctJiisequence  of  the  law  discovere<i  by  Volta,  that  when  two 
met<als  are  in  contact  with  cacli  other  a  disturbance  of  the  electrical  coudi* 
tioDS  of  those  metals  occura.  The  amount  and  energy  of  this  disturbance 
vary  aecordiiig  to  the  nature  of  the  met^la,  and  experiment.^  have  shown 
that  all  metals  have  definite  electro-motor  powers  or  properties,  and  that 
they  fssLU  readily  be  arranged  in  a  regular  serios.  A  study  of  this  series  is 
not  necesKary  to  an  undcrstiinding  of  cleetro-therapcuticSp  and  the  reader  de- 
sirous of  knowletlge  upon  this  especial  point  is  referred  to  works  ou  physics. 
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It  must  bo  homo  in  mind  that  the   electro-motor  force  is  ootistAni>  m  thit 

ill  ati^'  given  combiDation  of  nict-aJs  in  a  galvanic  cell   the  c!i*cti^Tri(itoi 

ft^rco  is  always  the  same,  whether  the  plates  of  the  nicuil  be  large  or  aiialL 

whether  the  solution  be  an  acid,  a  saline,  gr  pare  water*     The  slrcugtli  of 

the  cuncnt  is  not,  howevor,  decided  entirely  by  the  elect ix>uiotor  force  of 

the  eelL     Every  known  substance  refusiei*  more  or  less  imperiously  i*}  aliwf 

t!ie  passage  of  electricity.     The  best  conductors  oppose  a  really  very  gral 

resistance.     Now^  it  is  evident  that  this  resisitanee  is  o])|K)Scd  to  ihc  ela'lPO' 

motor  force,  ajid  that  W  h  be  greater  than  the  hitter  it  will  altogether  prtveut 

the  passage  of  any  current.     The  atreugih  of  the  current,  then,  di-peiid* 

upon  the  relation  between  the  resistance  and  the  electro-motor  forte;  mi 

we  have  the  celebmted  law  of  Ohm,  which  may  be  expresijed  by  Uic  luttuula 

,  ,.        e  (eicctro-fiwlor  forcti)       *t,i  -     i  .  t 

c \currcnt-fitrmgth)  =^  — i^ : =-- -,      This    law   cxiicnment  m 

T  {rcstitance) 

shown  to  be  imperative :  no  increase  or  diminutiou  of  the  sixe  of  the  jJittf. 

no  change  in  the  churacter  of  the  solution,  afTecting  iU 

The  resistance  to  the  current  in  a  galvanic  combination  is  a  double  odc: 

inside  of  the  cell  the  fluid  betweeu  the  plates  opposes  the  passage  of  the 

electricity,  and  outside  of  the  cell  the  conductor  which  complet-  ilt 

also  offei's  a  resistance.     The  reason  a  battery  almost  ceases  U}  y  ft 

when  water  is  substituted  for  the  acid  usually  employed  U  not  a  purt^j 

chemical  one,  but  simply  because  water  is  an  almost  complete  uou-conductor, 

Hnd  offei'S  triumphant  resistaoce  to  the  current,  whibt  the  acid  conducts  flfid 

readily  allows  the  current  to  pass.     The  entire  resistance  (r)  is  then  made  up 

of  two  iactot^ :  the  internal  resistance  (tV),  and  the  external  resistaoce  ^«r). 

The  formula  of  Ohm  may  therefore  be  read  c  = 

As  already  stated,  when  the  plates  of  a  cell  are  increased  in  siie  ito 
electro-motor  force  is  not  increased^  but  as  the  surfaces  of  the  platen  arc  io* 
creased  the  diameter  of  the  conductor — /,«*,  the  mass  of  fluids  bet  ween  the 
plates — is  increased  ;  and  consequently,  as  the  resistance  in  a  conductor  u 
inversely  as  the  size  of  its  croea-st^ction,  the  strength  of  the  current  is  ui* 
creased.     To  make  this  a  little  clearer,  suppose  ir  in  a  certain  cell  tHjoal  i^i 

then  e  ^  — ^ — — :  ^  now  the   plat.es   of    the  cell    be   doubled  in  ^ 
10  +  €r 

c  =:  — = '■ — -.     A  similar  result — 1.«.,  lessening;  of  the  internal  re* 

i^  +  <^      5  +  cr 

ffistance — can  be  achieyed  by  shortening  the  distance  between  the  plal«a  of 

the  c*:?ll, — i.r.,  the  length  of  the  conductor,— ^r  by  in  any  way  making  t^* 

intervening  liquid  a  better  conductor. 

The  change  in    strength  of  a  current  by  the  increase  of  the  «ie  of 

the  plates  of  the  cells  C4in  readily  be  expressed  by  the  formula  of  OKm. 

If  the  letters  signify  as  before,  and  the  internal  resistance  be  diministusJ  | 
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by  increasing  the  size  of  the  plate  y  times,  instead  of  c  = 

e  ir  +  er 

ewill=- if^  instead  of  a  single  cell,  a  number  of  cells  are 

!!^  _|_  er     arranged  in  such  a  way  that  the  copper  of  one  is  con- 
^  nected  with   the  zinc  of  the   next,  the  electro-motor 

force  of  the  combination  is  equal  to  the  sum  of  the  electro-motor  forces 
of  the  cell :  thus,  if  c  =  the  electro-motor  force  of  the  single  cell,  and  y  = 
the  number  of  celb,  the  electro-motor  force  of  the  battery  will  be  ye.  It 
is  abo  plain  that  the  internal  resistance  of  the  battery  is  also  increased  y 

y^ 

times,  80  that  the  formula  of  Ohm  will  stand  c= 

yir  +  er 

Of  course,  the  strength  of  a  current  is  greatly  affected  by  the  external 

resistance.     In  very  many  instances  the  external  resistance  is  enormous. 

Suppose,  then,  this  external  resistance  in  a  given  case  be  1000  times  the 

internal  resistance,  the  formula  of  Ohm  will  read,  c  = .    It  is 

'  '  tr  +  1000  ir 

evident  that  under  these  circumstances  tr,  the  internal  resistance,  becomes 

very  insignificant,  and  that  very  little  is  gained  by  increasing  the  size  of  the 

plates, — f'.c,  by  diminishing  the  internal  resistance ;  for  if  the  plates  were 

increased  fivefold,  the  increase  of  the  strength  of  the  current  would  only 

be  the  difference  between and ,  a  difference 

5  \T  4-  1000  ir  ir  +  1000  ir 

which  is  very  slight.     On  the  other  hand,  when  the  external  resistance  is 

very  great,  everything  is  gained  by  increasing  the  number  of  cells, — ?'.«., 

5« 

increasing  the  electro-motor  power ;  for gives  a  very  differ- 

5  ir  -|-  1000  ir 

ent  result  from  .      Wlien.  tlierefore,  the  external  resistance  is 

ir+lOOOir  '         -^      ' 

many  times  greater  thin  the  internal^  practically  nothing  is  gained  by 

increasing  the  size  of  the  plaies ;  everything  hy  increasing  the  number  of 

the  elements. 

The  converse  of  the  above  reasoning  also  holds.    If  the  external  resistance 

be  very  slight,  the  internal  rises  in  importance.     Thus,  suppose  er  =  "fw^j 

Then  the  formula  would  be  c  = .     In  this  case  a  great  deal  is 

ir-\ 

1000 

gained  by  increasing  the  sixe  of  the  plates,  for  _ — ?__ gives  a  very  dit- 


5      1000 


ferent  result  from • — ,    In  such  a  case,  by  quintupling  the  size  of  the 

^1000 
I^ateB  the  strength  of  the  current  is  practically  increased  fivefold.    On  the 
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other  hand,  it  is  plain  that  when  the  external  reeistanoe  is  slight  the  gain 
hy  increasing  the  number  of  cells  is  a  slight  one,  for  the  internal  resistance 
is  increased  as  many  times  as  the  electro-motor  force.     Thos,  if  five  celk 

are  used,  the  formula  will  be  c  = — ,  whidi  will,  of  course,  give 

e 

practically  the  same  result  as : — . 


'■'•  +  1005 

The  law,  then,  may  be  stated  to  be  that  when  the  external  resiitanee  it  ^ 
very  tliglU^  vicreadng  the  number  of  the  elements  has  no  practiced  effect  vpon  ^ 
the  strength  of  the  current^  whilst  an  increase  of  the  size  of  the  elements  has  ^ 
the  greatest  effect. 

When  there  is  no  very  great  disproportion  hettoeen  the  internal  and  the^^^ 
external  resistance,  it  is  evulent  that  the  strength  of  the  current  mag  he^^^ 
increased  either  bg  increasing  the  size  or  the  number  of  tlie  elements,     ThuSsr^      ,, 

if  cr  =  ir,  c  = = ;  and  increasing  the  size  of  the  plates  four ^— - 

ir-\-er      ir-\-ir 

fold  will  give  the  formula  c  = ;  or  increasing  the  number  of  the 

4e 

ments  to  four  will  yield  the  formula  c  = •  Perhaps  the  result  will  l^ 

^  ^ir  +  ir  ^ 

clearer  if  figures  be  used.     Suppose  e  =  1 00,  ir  =  10,  and  er  =  10.    The^ 

the  first  formula  will  be  c  = ==  5 :  the  second,  c  = =  S 

10  +  10  10 

-^10 

the  third,  c  = =  8.     When,  therefore,  the  external  and  the  i^ 

40  +  10 


temal  resistance  are  equally  balanced,  the  strength  of  the  current  is  i 
increased  by  increasing  tJie  number  or  the  size  of  the  plates. 

The  application  of  the  foregoing  principles  to  electro-therapeutics 
very  simple  one.    In  the  ordinary  applications  of  electricity  to  the  body,  1 
resistance  of  the  tissues  is  very  many  times  greater  than  tlie  internal 
sistance  of  any  battery,  and  consequently  the  latter  may  be   totally 

regarded.     Hence  for  ordinary  purposes  the  formula  stands  c  =  — i 

er 

power  can  be  gained  only  by  increasing  c, — that  is,  by  augmenting  fcJ»« 

number  of  cells. 

When,  however,  it  is  desired  to  act  upon  the  blood  in  an  aneurismal  ^a*c, 

the  needles  are  brought  close  to  each  other;  and,  moreover,  the  blood    u 

a  comparatively  good  conductor  of  electricity.     Hence  in  such  cases  tJie 

external  resistance  is  so  much  reduced  that  the  internal  becomes  of  such 

importance  that  it  should  not  be  overlooked.     It  follows,  therefore,  tint 
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when  an  aneurism  Ib  to  be  acted  upon  the  plates  should  be  increased  in  sise, 
whilst  at  the  same  time  a  number  of  cells  should  be  used. 

la  the  so-called  ^*  pralvanO'Cdutery'*  tlie  curreTit  is  oot  passed  thrt^ugh  the 
body  at  all^  but  through  a  wire,  which  ia  thus  kept  nt  a  white  treat.  In  this 
case  the  exteraal  resLstance  is  vastly  less  than  when  human  ti^ue=i  form  a 
part  of  the  circuit.  Hence  it  becomes  a  matter  of  importunce  to  reduce  to 
as  great  a  degree  as  p<)ssible  the  internal  resistance,  and  the  elementa  or 
plateR  should  be  very  large  and  should  be  placed  very  close  to  one  another 
ID  the  cells.  The  external  resistance  is  not,  liowever,  so  slight  that  it  can 
be  entirely  overlooked,  and  hence  a  number  of  cells  are  combined  with  one 
another,  so  as  to  give  sufficient  electro-routur  force. 

In  writing  or  speaking  about  the  Uf*e  of  electricity  in  medicine,  it  is  k 
matter  of  great  importance  to  avoid  the  use  of  the  old  terms  qunntitff  and 
itUenBtttf.  which,  to  use  the  language  of  one  of  the  most  eminent  of  lis  iiig 
writers  on  galvanism,  "  are  remnants  of  an  erroneous  theory/'  The  fiiiiount 
of  mystification  which  has  been  produced  by  talk  concerning  the  theraf>eutJC 
effects  of  currents  of  large  fjuantity  with  low  intensity  as  contnisted  with 
those  of  currents  of  high  inteni^ity  and  low  quantity  is  equalled  only  by  the 
amount  of  nonsense  whieh  has  been  written.  Currents  of  galvanism  have 
really  only  one  attribute,^ — *.c.,  current-strength,— and  that  is  in  strict 
obedience  with  the  law  of  Ohm. 

Again,  a  dense  fog  has  been  thrown  around  the  subject  of  electro-thcra 
peutics  by  the  idea  that  there  are  various  essentially  different  forms  of  gal- 
vanism. The  current  which  flows  from  a  cell  or  a  combination  of  cells  la 
Bpoken  of  as  tt  contmuouB  current^  or  sometimes  as  SLpHmnr^  current;  be- 
sides this,  modem  therapemttsts  use  another  seriea  of  currents,  whieh  are 
known  as  the  induced  currents. 

The  term  primmy  eiirrerU  is  ol>en  applied  to  one  of  these  induced  cur- 
rents. If  we  employ  the  name  eontmuonit  atrrent  for  that  current  derived 
from  the  galvanic  cell,  we  must  conlinuiilly  be  speaking  of  tlie  itjtorruptcd 
continuous  current,  which  certainly  Is  inelegant,     I  shall,  therefore,  employ 

e  name  chemtcal  ettrrfnt  or  f^ftfvtimc  mirrfnt  to  designate  that  form  of 
galvanbm  which  Is  generated  in  the  gidvanic  cell. 

If  a  coil  of  insulated  wire  have  a  bar  of  B<L>fl  iron  placed  in  its  centre  and 
be  surrounded  by  an  external  coil  of  wire,  when  a  chemical  current  is  pasa^ed 
through  the  first  eoi!,  owing  to  physical  laws  which  it  is  not  necessary  here  to 

nsider,  every  time  the  galvanic  circuit  is  cumpletcd  or  int€*rrupted  a  brief 
current  of  electricity  is  induced  in  the  inner  or  first  ooil,  and  also  a  similar 

•eurrent  in  the  outer  or  second  coil  The  only  physical  facts  whieh  it  Is 
necessary  for  us  to  know  are  that  these  induced  currents  are  very  brief  and 
of  great  strength,  also  thnt  they  are  to-and-fro  currents, — that  is,  run  in 
opposite  directions  in  each  individual  coil  Thus,  in  the  inner  or  first  coil, 
when  the  galvanic  circuit  is  closed,  the  induced  current  in  the  inner  coil  runs 
twurallel  to  the  generator  chemical  current,  but  when  this  current  is  broken^ 
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the  inducLHl  mna  in  a  contrary  direction.  In  the  outer  coil^  the  (iid»m*d  cur- 
ront,  which  is  ioBlantaneouslj  developed  when  the  jialvaiik'  tntrtt'iu  Ib  Nitil 
tlirough  the  inner  coil,  pursues  a  direction  opposite  tci  that  of  rhe  ckiuld 
current ;  but  when  the  latter  is  broken,  the  return  induced  currcni  in  ih« 
outer  coil  runs  parallel  to  the  f*enerator  current 

As  tlu'se  iudueed  currents  run  backwards  and  forwards,  to  and  fro,inthii 
way,  it  would  apjKJAr  that  there  could  not  be  any  negative  or  {Htsitiirc  pole  td 
the  biitrory  which  generat^.*^  tlicm,  for  if  one  end  or  fwle  of  the  wire  ctmMi- 
luliHL^  llic  coil  be  negative  in  roijard  to  the  first  induced  current^  it  uai^t  U 
panitivc  in  regard  to  the  second  or  return  current.  This  m  ossuredh  Inie 
so  far  as  eoncerns  tlie  outer  or  second  euil,  but  is  not  true  for  thu  iiiuef  ur 
tirst  coil,  OS  is  readily  understood  by  means  of  this  dia^am  of  an  iuduclbiD 
battery. 


t?  GfilTiinlc  flfDiPfit,  wUh  the  +  Bud  —  ia^ttlm  In  It 

e  Cuil  tti  vkbkb  ttie  prtnmry  Itjrfuoed  curr«ut  or  carrenta  of  the  flinrt  ooll  »»  c«ii«f«l«l 

h  Sprinf-hnmtiinr  or  xihnkiJOT. 

m  A  piecp  uf  Aoft  Inm  Leoiming  •  ni«^et  wb«D  the  onmnt  is  piiMltig, 

2t-  0ut*»r  r*)U  In  which  llie  KcondArjr  induced  currant,  or  corrent  of  liiB  trooo*!  coil,  Ufv^'* 

P  HaiiiIE^:^  of  I II Her  oAl. 

f  U&udlei  of  i»ut«r  colL 

It  IS  plain  that  when  tlie  current  is*  paf^sini;,  the  hammer  h  bcirr^  In  tKc 
(josition  represeotc*!  in  the  diaffraui,  m  will  become  mai^netic  and  atimet  h. 
This  at  unce  breaks  the  current,  and  uii  induced  currcuT  nin^  tliruui;h  tnt' 
tirst  coil  and  m  received  by  the  patient  graspint;  the  handk*5  /'/'  W 
instant  the  current  is  interrupted,  m  loses  it€  mapietisui  and  the  spHni'* 
hammer  flies  buck.     Now  tlie  circuit  is  closed,  and  for  the  sciond  time  ^^ 
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Itidnccd  current  runs  through  the  first  coll  c.  It  is  evident,  however,  that 
t,his  induced  current  uf  closure  wiil  not  pass  through  tlie  hinlj  oi'thc  person 
grasping  the  handles  /* /^,  but  will  pass  alou«5  h  through  the  cell  to  the 
other  end  of  the  coil,  as  a  shorter  route  and  one  of  vapitly  less  resist  since. 
ll  Li;  plain  that  from  the  inner  or  first  coil  the  induced  current  of  broken 
circuit  alone  pas^cB  throu;j;h  the  body  of  the  patient. 

In  regard  to  the  outer  ci»ilj  it  b  evident  that  when  the  circuit  ij<  closed 
Ikllie  mauientary  induced  current  must  run  throuiih  the  body  of  hiuk  who 
^^Bpiape  the  handles  I^  and  /^,  and  that  the  return  cuiTcnt  which  parties  when 
^Hm  circuit  is  broken  um^t  take  the  Hauie  route. 

It  follows  from  the  above  considerations  that  the  current  of  the  first  coi! 
runs  through  the  patient  onl^  in  tme  dt  reef  ion,  and  electricians  may  correctly 
mark  pahs  +  und  — ;  but  that  the  curnfU  nf  (he  secsful  coil  runs  in  htjth 
dirrctii/Hiy  so  that  any  designation  of  its  handles  as  positive  and  ncfj^tive  is 
incorrect.  The  only  justification  for  the  marking  of  the  secondary  or  outer 
current  polee,  as  is  oi\en  done^  is  found  in  the  fact  that  the  induced  current 
of  the  broken  circuit  is  strontrcr  than  that  of  the  closed  circuit.  IJence  it 
b  that  with  very  stron*:  currents  the  two  poles  can  sometimes  be  distinguished 
when  grasped  in  the  hand.  The  difference  is^  however,  a  slight  one,  and 
for  all  practical  purposes  the  iiiduued  current"  of  the  outer  coil  is  a  to-and- 
fro  one,  without  any  negative  or  positive  poles, 
I  If  a  strong  continuous  galvanic  current  he  passed  through  u  person^  a 

shock  IS  felt  at  the  moment  of  making  and  breaking  the  circuit,  but  whilst 
the  current  is  passing  no  sensation  is  perceived  except  at  the  points  of 
entranee  and  exit.  Or  if  the  current  be  passed  through  the  nerve  of  a 
muscle,  that  muscle  violently  contracts  at  the  moment  the  circuit  is  made 
or  broken,  hut  whilst  the  current  is  flowing  is  quiesceiit.  If  a  rapidly  in- 
terrupted fiiradic  current  be  passed  through  a  nerve,  the  muscle  supplied 
Pby  that  ner\'e  is  tlirowu  into  a  continuoiis  spasnt.  The  rciLson  of  tliis  is 
obvious.  The  so-called  faradic  or  induced  current  is,  as  has  already  bcvn 
siAted»  a  succession  of  instantaneous  broken  currents  for  the  tirst  coih  and 
as  brief  to-and-fro  currents  lor  the  outer  coil ;  so  that  the  circuit  is  con- 
ti Dually  being  closed  and  broken,  and  the  muscle  la  continually  excited  to 
action.  There  is,  therefore,  a  different  result  achieved  in  the  ajtplicjition  of 
the  continuous  and  induced  currents^  not  bccau^  there  is  any  real  differenca 
in  their  nature,  but  because  the  mode  of  application  is  diverse. 

Most  medical  electricians  teuch  that  the  true  galvanic  current  is  very  dif- 
ferent from  the  faradic  current,  and  many,  like  Duchenne,  persist  in  assert- 
ing that  the  curreuta  of  the  first  coil  are  essentially  dtlTerent  from  those  of 
the  second.  Galvanism  is,  however,  galvanism;  and  its  nature  and  attributea 
are  prtiLnibly  always  the  same;  the  faradic  currents  are  lacking  m  the  chem- 
^Bjictd  [lower  of  the  continuous  current  because  they  pass  so  (|UJi:kly  that  they 
^■liave  not  time  to  exert  a  chemical  influence.  Gunpowder  can  be  passed  ho 
^juickly  through  the  hottest  flame  as  not  to  ignite  it.     The  secondary  in- 
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duee4  current  dlifers  someivhat  in  its  nction  fVom  the  primaty  simply  hf-mm 
tlie  latter  is  not  a  to-nnd-fro  current,  and  we  cannot  readily  worert  iui  mk^A 
itito  Si  guJvunic  or  chemical  current,  because  we  cannot  rendily  tic  tofjitLer^ 
as  it  were^  the  ends  of  the  brief  ctirrentg  into  one.  I  have  q(»  doubt 
that  if  wo  could  get  the  intemiptionB  at  the  rate  of  many  ihoiL^ml  tinira 
a  ininutc^  wc  shuuld  find  that  the  primsirj  induced  current  would  net  m?  * 
contiouuQS  current,* 

We  CUD  reiwlily,  by  mechanical  means  and  contrivance^  interrupt  ttjci>»fi' 
tiaut>U8  current,  or  even  rapidly  reverse  the  poles  so  as  to  give  a  to-an»l-f?x» 
currenl  like  that  of  the  outer  coil.  When  this  is  done,  it  is  impossiWe  tw 
di^tinjruihh  between  the  action  of  the  galvanic  and  that  of  the  f«rndvc  cur- 
rent in  jiroduoing  muscular  contractions.  It  is  true  that  in  certain  dL^tjL^i^ 
Btes  of  the  muscle  it  has  been  asserted,  and  with  apparent  it?a«on,  tlint  ibo 
^ctirm  of  the  induced  current  is  essentially  different  from  that  of  the  tfo* 
gal VII u  if  current.  Nevertheless,  when  the  matter  is  closeJy  invr*tijz»lcdi 
these  abnormal  muscles  yield  us  the  most  cogent  proofs  of  the  idnititj  t«f 
the  two  currents.  The  consideration  of  this  must,  however,  l*  [i<t4|junc*l 
for  the  present. 

It  is  of  the  utmost  impnrtiince  to  detcrniiue  by  what  route  or  luutcj^ci*' 
vaiiic  currents  paas  through  the  body  when  the  poles  are  applied  U^  it,  an*!, 
since  the  body  as  a  galvanic  conductor  is  governed  by  ordinary  pli^sic*^ 
laws,  some  knowledge  of  these  laws  is  a  ncocseity  to  the  electro-ihcraj»ciiti«t. 

If  a  current  be  passing  along  a  homogeneous  conductor,  such  as  a  vlw 
of  iron,  of  copper,  or  of  other  mcta!,  and  that  conductor  sjditei  up  itrto 
a  number  of  Lranehes,  the  current  also  divides,  as  is  illustrated  in  tho 
diagram  (Fig.  3)»  If  these  bmnches,  being  of  equal  siie  and  length,  ofis 
an  equal  re»ijstance,  the  current 
divides  equally  j  but  if  the  size  or 
length,  and  consequently  the  re- 
sistance, of  the  branches  be  un- 
equal, the  division  of  the  current 
is  unequal ;  the  law  being  that  the 
strength  of  the  current  in  each 
branch  of  the  conductor  is  in- 
versely proportional  to  the  re^t^ 
ance  of  that  branch.     This  law  is  as  applicable  to  conductoTB  eainpceed<xf 

•  It  hai  brcn  found  Ihul  wbon  a  fopjidic  mncbine,  or  iti  equimleut,  fb©  m^M 
mtgneto-giilvunic  mnchjm\i«  w)  cooitructcd  that  the  intcrntpt{na»  nrn  ^xccc^if^fjr  ttfii 
and  I  be  tO'iiml'fro  corrcnl*  eqiaratc  from  on«  imother,  th«  iuanilclj  rrt|»id  mtctrtm 
oT  InFtuiitAiicouii  indueef]  ourrcnts  in  odc  direction  hne  nil  the  cbcniieti]  vfTeoU  «^  * 
■leiidy  current;  in  uther  words,  the  interruptioDfl  arc  in  brief  (hat  they  are  wtthoot  tsd'O' 
enoe.  I  i^jji  not  nwure  of  any  trials  with  thefc  inBchinc!>  upon  tiring  ti^tnci,  tinf  ■(« 
not  doubt  that  their  currentB  irill  be  found  to  produce  the  pjime  reiult*  tui  rlisoitMf 
lurrentt. 
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^tuanj  substances  iis  to  those  composed  of  a  single  flubstiincc ;  hut  then  the 
fiistanee  in  a  hraneh  depends  upon  the  speiriHc  resistance  of  the  subslunee 
of  which  it  is  composed,  as  well  m  uptm  its  nzn  und  lcn;^^th. 

In  applying  tliese  laws  to  the  piiasage  of  g:ilvanism  tlirou<i!;h  the  bodj,  it 

llDUfit  be  borne  in  mind  that  the  dry  skin  offers  an  enonnous  resistjmec  to  the 

pa^ai^e  of  the  current,  so  that  practicidly  none  of  the  latter  will  pass  ahng 

It.     On  the  other  hand,  when  the  skin  is  thoroaghly  wet  wirh  salt  water  it 

Hllt»ws  the  current  to  paas  thrmtgh  if  readily, 

Let  us  «uppo«e,  then,  that  in  the  diugrain  (Fig.  4)  +yi  and  — ■/)  =  wetted 
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foles;  $9  ^  skin,  with  the  ttaeues  below  it.  It  la  evident  that,  if  the  tiasnet 
were  a  unifonn  nia»s,  the  current,  passing  thron^h  the  skin  as  a  solid  bolt, 
would  brejik  up  into  an  infinite  number  of  curved  currents,  which  would 
meet  and  pa%s  throu;ih  the  skin  again  aa  a  solid  mass  at  — p.  It  h  eqn:illy 
plain  that,  of  tbe»e  8ub-eurrent8,  those  whose  course  was  nearest  the  straight 
line  from  -^p  to  — p  wimld  be  the  ?ibortei^t,  and  wouldj  therefore^  meeting 
with  the  leaj^t  resistance^  be  the  strongest^  whilst  as  the  curve  and  conse- 
quently the  lenj^tli  and  the  resistance  increased^  the  strength  of  die  current 
would  diminish  until  it  became  praclicully  null  In  this  imaginary  case,  the 
tLwue  beneath  the  skin  has  been  suppj^ed  to  be  homogeneous :  in  actual  life 
le  tissue  never  is(  homogeneous,  and  the  resi.'^t-ance  of  the  different  con- 

xneuts  varies  somewhat.  Consequently,  the  etren«;th  of  the  sutrtlivisiona 
of  the  current  is  modilicd:  those  hmnch  si  reams  being  increased  which  run 
ilong  or  through  tissues  that  conduct  readily,  and  vtce  verm. 

By  remembering  these  facts,  we  are  enabled  t(3  apply  electricity  as  cla^ly 
as  may  be  to  any  detiircd  portions  of  the  body.  Thus,  if  it  be  intended  to 
affect  as  exclusively  as  possible  a  certain  spot  or  minntc  portion  of  a  nerve, 
a  well-wetted  small  electrode  is  placed  directly  over  this  portion,  and,  espe- 
cially if  the  nerve  be  somewhat  deeply  situated,  pressed  down  firmly,  so  as 
to  condense  the  tissues  as  fur  tm  pussihle  into  a  homogeneous  msiss,  whilst  a 
lai^e  wet  electrode  is  placed  at  a  amall  distance  from  it  in  a  situation  which 
the  anatomy  of  the  part  will  readily  smuggest.  The  diagram  (Fig,  5)  will 
perhaps  illustrate  tJiis  point  more  dearly  than  would  many  words. 

It  is  evident  that  the  P]^ot  iujuiediatcly  under  the  small  electrode  will 
receive  the  full  strength  of  die  current,  which  is  directly  afterwards  so 
broki'ii  up  as  to  alfcct  vejy  slightly  any  other  part. 

44 
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Agsin,  suppose  it  is  desired  to  pass  a  current  through  some  length  (rf  i 
Dcrve;  it  is  evident,  iu  tha  first  place,  that  two  small  electrodes  ibnld  W 
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chosen,  and  that  they  ghould  be  well  wetted  and  pressed  firmly  upn  tbc 
tmtik  of  the  nerve  at  the  two  ends  of  that  portion  which  is  to  be  nlFecttHl. 
Again,  in  applyini^  ele<!tnc  cunents  io  muscles  it  le  jbnnd  that  if  tlie car- 
rente  be  sent  through  the  body  of  the  inusdes^  only  very  injj>rrfect  and  |iart!il 
eontrwetions  occur,  unless  indeed  tlie  eurrents  be  excessively  strotig.  Bu* 
ehenne  was  the  first  to  discuvc  r  tliut  wlii-ii  uiie  ptde  is  placed  over  witjiin 
s^jHiits  or  poiiits  hi  the  muscle,  viuluut  gencnd  Bp«Miij5  of  rhc  muscle  wt  jiW* 
dneed  by  currents  usually  ti  o  feeble  to  elicit  a  dmtlnct  response.  Todies* 
plac4is  the  name  of  motor  poiafH  lias  been  given.  Theee  uiotor  point*  c«m* 
spond  to  the  position  at  which  the  supplying  nerve  enters  ihe  umiielc.  Wlica 
it  is  desirable  to  afiett  chitfly  or  solely  a  ^iven  motor  ptitut,  it  is  evidtni 
that  one  small  well-wett4'd  electrode  should  be  pressed  firmly  over  ihcninlor 
pointj  and  another  large  sjKinge  electrode  placed  at  some  little  dUt«i»cc 
from  it,  in  the  mimner  whieh  has  alrcfidy  been  explained. 

For  certiiin  purjaoses,  to  be  hereafter  explained^  it  18  often  desir«l»le  f" 
iiffeet  chiefly  the  skin  by  the  electric  current.  Under  those  circiinistinc** 
the  skin  should  be  well  dried.  It  then  ofilrs  so  great  a  resistance  that  uol^ 
curieiits  of  considemble  strcnjilli  are  able  to  force  their  way  ihroudi,  *'*" 
even  these  currents,  talking  advantage  of  the  natural  apertures  formed  lij  ibe 
Hweat-  and  other  glands,  are  broken  up  into  a  number  of  branch  curreiit^ 
The  galvanic  current  reaches  the  internal  structures  in  a  grt^at  nuniljcr  i^^ 
jijiiall  streams  very  much  reduced  in  power  by  the  resistance  they  haveovcf* 
come.  If  the  second  pole  of  the  battery  be  a  large  well-wetted  aisik  "^'^ 
sponge  at  a  distant  ptirt  of  the  bcdy,  it  is  evident  that  these  branch  nirfti'^* 
will  separate  and  subdivide  in  ^n(  h  a  way  that  their  effect  nptm  the  dd'p*^ 
stnifturcs  will  be  almost  enlircly  lost. 

It  is  u  principle  in  physics  tliat  electricity  upon  points  docs  not  gtridlj 
oln'v  Ohnrs  law,  but  l!ie  Ibree  accumulates  on  the  extreme  end  of  the  ji»'Urt 
until  its  density  is  excessive,  and  until  its  self  repulse  flower  become*  so  iircM 
ia  to  break  down  all  resistance,  and  to  break  off  highly  electrified  partldeirf 
the  conductor,  which  fly  off  thronj;h  the  air.     It  is  this  which  rcndcrttta 
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1  ^^  circfnc  hnmh'^  so  energetic  in  its  nctiuri  un  the  skin.  This  instru- 
ment conaista  of  a  number  of  wires  united  in  tlio  forui  of  a  cylintlrieat  hrmh 
and  connected  with  une  pile  of  the  hatlerv  ;  when  this  is  brought  in  contact 
with  the  ekin  uf  n  person,  uti  whom  at  same  distance  is  j>laeed  the  other 
largM  well-wetted  elect n>de,  each  wire  fioiut  offers  a  dense  aceuiDuliilion  of 
eleetriuity,  which  forces  ili*  way  at  all  hazards  through  a  tniimte  portion  of 
the  skin.  The  wliule  current  of  course  enters  the  deeper  tissue  in  an  infinite 
number  of  subdivisions,  and  consequently  its  effect  in  these  tissues  is  reduced 
to  a  uiinimum, 

PliVsioLoniCAL  AcTlfpS  —  When  a  moderately  strong  current  of  gal* 
kni^ni  is  parsed  alung  a  certain  length  ur  portion  of  a  nerve^  there  appear 
Ktween  the  two  poltis  two  zones  uf  disturbed  nervc-funetion,  aeparnted  by 
B  ncutnd  point  at  which  the  nerve  retains  its  normal  condition.  In  the 
lieightMU'hfHjd  of  the  positive  pole  the  irritability  of  the  nerve,  and  also  Ita 
power  of  tmnsniittiug  impulses,  are  diminished,  whili^t  in  the  proximity  of 
the  negative  polo  thj»e  iierve-at tributes  are  increased:  to  the  condition' of 
diminished  activity  the  name  of  tinnlvcfronous  has  been  applied,  whilst  that 
of  ineri?ased  activity  has  been  called  kttfulectrottouju.  Thus,  in  Fig.  0,  en 
cfjuals  the  nerve;  -j-p  and  — ^^  the  positive  and  negative  poles  respectively j 
n/>,  the  point  at  which  the  function  of  the  nerve  remains  normal,  with  the 
24,»ne  of  annleLtrontms(ti)  on  tiic  one  side,  and  that  of  katulectronous  (if)  on 
the  other.  The  longer  the  current  continues,  and  the  more  intense  it  is,  the 
more  does  the  ^3ne  of  analectronous  gain  upon  that  of  katufectronous,  or,  in 
other  words,  the  more  ckn^ely  doea  the  neutral  point  (np)  approach  the  nega- 
tive pole  ( — p).  Consctjuently,  when  a  strong  current  has  passed  for  a 
length  of  time  through  a  nerve,  the  zone  of  kataJcctronoua  is  a  very  short 
one,  confined  to  the  immediate  vicinity  of  the  negative  pole. 

When  the  particles  of  a  motor  nerve  pass  from  a  state  of  inertia  to  one 
of  motility, — 1>,,  from  one  nf  diminished  to  one  of  increased  excitability, — 
the  nerve  is  momentarily  excited,  and  gives  origin  to  an  impulse,  Thcre- 
fore»  when  analectronous  dis;ippeurs  in  a  nerve,— i.e.^  when  a  condition  of 
diiui niched  activity  becomes  one  of  normal  activity, — an  impulse  is  generated 
just  MS  certainly  as  when  katalectronons — t.e.,  increased  functional  activity 
— ai»pcars  in  a  nerve  previously  normal. 

SupposQ  (Fig.  G)  cft  represents  a  nerve,  and  m  the  muscle  to  which  it  is 
ditttributed.     If,  then,  a  downward  current  be  applied  to  this  nerve,  it  ifl 
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plain,  -(-;?  being  the  positive  pole  and  —p  the  negative,  that  a  will  be  the 
lone  of  analectronous,  up  the  neutral  point,  and  k  the  zone  of  katalectronous. 
Vfaen  the  circuit  is  cloHcd  in  obedience  to  the  law  already  enunciated,  an 
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inipulse  slam  from  k,  and,  in  order  to  reach  m,  lias  to  pnas  only  Arftu^ 
the  stretch  of  normal  nerve  between  — p  and  m,  Thereftire  i\m  iwyftk 
of  circuit-closure  reaches  the  muacle  uninipaired. 

Ag^ain,  when  the  circuit  is  broken,  the  impulse  which  i«  genemled  in«, 
in  order  to  reach  the  nin«cie  travels  only  through  the  »one  k^  wb^sH'  wm- 
ducting-power  is  increased,  and  a  portion  of  normal  nerve  ;  consequently  it 
also  reaches  the  muscle  nDimp;iircd.  It  is  plain^  then,  thai  with  </^*frw% 
cmretifs  Mron^  mffvcweutm  mmt  be  imlneed^  both  at  (lie  making  nmi  Qf  fh 
breaking  of  the  circuit. 

With  ascending  currents  the  results  are  different.  Thiw,  in  Fig.  T»  cii= 
nerve;  m  =^  muacle ;   +/^  ^  positive  pole;  — -p  ^  negative  pole;  fip  = 
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neutraJ  point ;  a  ^=  zone  of  analectronous ;  k  =  zone  of  katalectronon. 
Now^  it  is  plain  that  the  impulse  generated  In  k  at  the  closing  of  the  circmt 
must  paiifi  through  a^  the  zone  of  dimioiKlicd  conduct ing^pwwer,  in  order  to 
reach  m.  Consequently,  with  the  ascending  current  the  contractiniift  of 
circuit- closure  are  \ery  feeble^  or  are  altogether  wanting.  When,  however, 
the  circuit  is  broken,  the  impulse  generated  in  a  reaches  the  muscle  m  no- 
impaired. 

Without  occupying  more  space  with  a  discussion  of  the  suhject  of  elee- 
trotonnufl^  hut  ciju  ten  ting  myself  with  the  statement  that  these  fjictn  »nd 
reii,Honin*:p?  apply  especially  to  such  currents  of  moderate  strength  asurt!  vith 
propriety  enj ployed  in  thenipeutica,  it  is  plain  that  descending  currents  ou^lil 
to  ho  more  oflicient  in  inducing  contractions  than  are  ascending  carrcni* 
What  science  thus  \xm  discovered,  clinical  medicine  has  also  found  out:  ^ 
sccnding  currents  are  in  practice  found  lo  be  more  powerful  than  itfctfaJiosJ 
currents. 

From  what  luis  been  already  siiid,  it  is  so  evident  as  scarcely  to  nwd 
further  demonstration  thiit  t!ie  breaking  of  a  cuiTent  running  in  one  dinc^ 
tion  nmst  render  the  nerve  more  sensitive  to  the  closure  of  a  current  nia- 
ning  in  the  opposite  direction^  but  less  sensitive  to  the  closure  of  a  cuiTPOt 
ninning  in  ihe  ^ame  direction  ;  for  when  th«  currents  pass  in  opposite  din^ 
tions  analectronous  .suddenly  becomes  katidectr*>nous, — ^I'.f.,  that  which  ifX 
below  normal  suddenly  becomes  above  nonnal, — whilst  with  parullcJ  currenti 
analectronous  rcmnins  nnalectronous. 

To  mnkc  tliis  more  clear,  however,  Fig,  8  may  be  employed.  In  it  tfit 
letters  have  the  same  significance  as  in  those  previou^!y  used,  whilst  tKd 
arrows  on  the  side  of  the  lettering  represent  the  direction  of  the  cummi  to 
wliich  ihu  letterint:  applies.  The  downward  current  is  .supposed  to  be  broken, 
and  to  be  folio wi  J  instantly  by  the  upwsird:  t^f  cimrse  the  upper,  n,  rhiiiipf* 


ELECTUiarr 


Goa 


t,  nnJ  a  tloulily  fjowerful  impulse  is  sout  down  to  m.     Now  the  upward 
current  la  broken,  add  the  downward  sent  llirough  the  nerve;  at  once  the 
I  luwcr  a  becomes  k^  and  m  receives  again  a  doubly  powerful  impulse, 
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The  practical  appUcation  of  this  reasoning  is  a  very  apt  one.  It  beoomea, 
in  the  fir^t  place,  very  plain  why  the  secondary  to-and-fro  current  of  the 
induction  coil  haa  so  much  more  power  over  muscles  than  has  the  primary 
induced  current  or  the  cheniical  current,  m  orditnmly  applied. 

If,  however,  instead  of  the  choniical  current  ht'ini;  simply  interrupted,  its 
polarity  be  suddenly  revei>ed  at  hiief  intervals,  all  the  eflfectH  of  the  to-and- 
fro  induction  current  ufjon  healthy  muscle  are  obtained.  More  than  thiSi 
for  reosons  to  be  hercatler  adduced,  in  certain  muscular  pamlysos  I  have 

^Kfound  that  muscles  which  fail  to  rej^|wnd  to  all  other  currents  respond  readily 

^w)  a  very  slow  to-and-fro  chemical  current. 

^m    Having  obtained  an  idea  of  the  manner  in  which  galvanic  currents  pro- 

^Huoe  muscular  contraction,  it  is  next  in  order  to  titudj  their  influence  upon 

Bnlseased  muscles. 

If  a  muBclo  by  destruction  of  its  supplying  nerve  be  cut  off  from  all  spinal 
ioflncnce,  it  or  its  nerve  rapidly  undergoes  a  degeneration.  In  the  course 
of  a  very  few  days  it  will  l>e  found  upon  testing  that  the  muscle  no  longer 
responds  to  a  rapidly-interrupted  fanidiL'  current,  but  does  respond  Uy  mivh 
ourrent  when  slywly  interrupted ;  a  eoufile  of  days  later,  and  the  muscle  fails 
to  contract  to  the  most  powerful  and  most  slowly-interrupted  induced  tiurrenta* 
When,  however,  the  contiimed  current  is  applied,  and  is  very  sluwly  inter- 
rupted, or,  better  still,  reversed  at  inten-als  of  one  or  two  seconds^  oontra<^ 
tions  are  produced.     It  is  this  fact  which  has  led  to  the  belief  that  there 

11^ ja  s<jme  intrinsic  and  inscrutable  difference  between  the  induced  and  the 

Iff  chemical  currents.  But  time  is  an  element  rec|uired  fur  the  propagation  of 
any  furce.  If  the  hand  be  passed  rapidly  through  a  fiame,  the  latter  is  not  felt ; 
if  the  bslnd  move  more  slowly,  a  sensation  of  warmth  is  perceived ;  if  the 
motion  be  still  tilower,  this  sens:ition  becomes  pain*  Now,  if  the  hand  bo 
partially  anicsthetic  from  disciise,  in  order  for  the  sensation  of  warmth  to  be 
perceived  njotii>n  must  be  much  sluwer  thnu  in  the  tirst  inst^ince.  In  other 
words,  more  time  is  re<juired  for  the  partially  paralyzed  senaory  nerve  to 
perceive  hcjit  than  fur  the  injrmal  nerve  to  do  ao.  What  is  true  of  the  sen* 
Bory  nerve  is  true  also  of  the  motor  nerve.  It  does  not  respond  so  quickly  to 
etimuli  when  partially  paralyzed  as  when  nomniL  The  muscle  first  h^ses  ita 
Dwer  of  responding  to  those  galvanic  currents  which  are  excessively  rapid, 
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then  to  those  which  are  less  so,  aod  finally  to  all  induced  currents,  because 
from  their  very  nature  these  curreuis,  even  when  slowest,  last  but  a  fraction 
of  a  second.  The  chemical  current  may  be  continued  for  any  length  of  time 
at  the  will  of  the  operator,  who  is  thus  enabled  to  act  upon  a  muscle  whose 
nerve  has  become  so  insensitive  thut  it  fails  to  perceive  the  flash  of  fanuiic 
j:;alvanism. 

The  ])roof  of  this  somewhat  dogmatic  reasoning  is  to  be  found  in  the  fairt 
that  the  rupidly-interrupted  chemical  current  is  no  more  able  to  affect  the 
diseased  muscle  than  is  the  rapidly-interrupted  faradic  current,  as  I  hare 
proven  over  and  over  again  in  various  forms  of  paralysis.  That  there  is  no 
difference  between  the  chemical  and  the  induced  currents  in  their  chemical 
action,  excepting  in  so  far  as  their  influence  is  affected  by  the  duration  of 
their  passage  and  the  to-and-fro  character  of  many  induced  currents,  is 
abundantly  proven  by  the  "  Gramme  magneto-electric  machines,"  in  which  au 
induced  current  is  obtained  with  almost  infinitely  rapid  interruptions  and 
running  only  in  one  direction.  With  this  current  all  the  phenomena  of 
chemical  decomposition,  etc.,  are  obtained,  and  no  doubt  the  eff*ects  of  the 
continued  chemical  current  upon  the  human  frame  would  be  producible. 

Therapeutic  AprLiCAXiON. — Motor  St/stem. — Galvanic  currents  are 
employed  in  paralytic  affections  for  three  distinct  purposes, — namely,  diap- 
nosis,  prognoais^  and  tlterapetms.  These  I  shall  consider  in  the  order  io 
which  they  have  been  enunciated. 

There  are  certain  palsies,  such  as  pseudo-muscular  hypertrophy,  in  which 
the  muscular  structure  is  so  destroyed  independently  of  any  involvement  of 
the  nervous  system  that  no  response  to  the  galvanic  current  is  possible.  All 
of  these  palsies  are,  however,  essentially  exceedingly  chronic,  and  their  diajj- 
nosis  is  to  be  made  out  chiefly  by  a  microscopical  examination  of  the  muscles 
themselves.  As  electricity  does  not  come  into  })lay  in  the  diagnosis  of  these 
cases,  I  shall  not  say  more  about  them.  It  is  otherwise  with  suddenly-devel- 
oped paralysis  in  which  the  history  does  not  point  to  any  immediate  cause, 
such  as  diphtheria.  Often,  in  such  cases,  gjilvanism  is  of  great  diagnostic 
value.  As  stated  previously,  when  a  nmscle  is  entirely  deprived  of  the  influ- 
ence of  the  spinal  centres  it  rapidly  loses  its  electro-contractility,  whereas,  if 
a  muscle  be  paralyzed  from  a  lesion  of  such  character  or  position  as  not  to 
interfere  between  it  and  the  trophic  cells  of  the  cord,  it  maintains  its  integrity 
for  many  weeks.  When  a  muscle  is  degenerating  for  want  of  spinal  influence, 
it  first  loses  its  power  of  responding  to  rapidly-interrupted  faradic  or  chemical 
currents,  then  to  slowly-interrupted  faradic  currents,  then  to  slowly-inter- 
rupted chemical  currents,  and  lastly  to  slowly-reversed  chemical  currents. 
At  this  time  occurs  with  the  galvanic  current  the  so-called  "  reaction 
of  ilf generation'^  first  discovered  by  lirenner,  and  since  elaborated  by  Eib 
{Ziemssen^  Encyc,  xi.  27H)  and  G.  U.  Massey  ( .l/et/.  Seics,  Feb.  1SS8,  p. 
VIA).  To  coni)>rehend  this,  it  must  be  remembered  that  it  is  obtain aUe 
only  by  app\y\u^»  iW  eWUvi^vi  vvi  VW  wi>iidvi\  vC  the  electrode  be  applied  to 
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I  nerve-trunk  of  a  dejrcneratinj:  muscle  it  will  be  found  that  reaction  is 
Jiminished  in  quantity  but  not  altered  in  quality.  When  a  galvanic  current 
^f  only  moderate  strength  is  used,  and  tlio  negative  pole  (kathode)  placed 
}Ter  the  normal  mu>cle  but  not  over  its  motor  point,  a  strong  coutiactim 
>ccurs  at  the  closure  of  the  circuit;  when,  however,  the  positive  pole 
^anode)  is  placed  over  the  normal  muscle  the  contraction  is  much  less ;  in 
neither  case  is  ihcre  any  contraction  when  the  circuit  is  broken  :  in  other 
words,  with  the  normal  muscle  and  a  medium  current  we  obtain  good 
Cathodal  closing  contraction,  slight  anodal  clo>ing  contraction,  and  no  motion 
irhatever  at  cither  kathodal  opening  or  unodal  (ipcning.  The  *^  reaction  of 
iegeneralion"  conijl^ts  merely  in  a  more  or  less  perfect  reversal  ol*  the  above 
formula.  The  aiiodul  (posicivc  pole)  closure  then  causes  a  stronger  con- 
Lraction  than  the  kathodal  (negative  pole)  closure.  When  there  is  only 
%  slight  degree  of  degeuerution  present,  there  is  a  coi respond ingly  slight 
increase  of  anodal  closing  over  kaihodal  dosing  contraction.  A  niiniuium 
degeneration  would  be  indicated  by  an  ecjuality  of  the  two  closing  contrac- 
tions. The  practical  importance  of  this  reaction  of  degeneration  is  greatly 
lessened  by  the  facts  that  its  demonstration  often  requires  much  skill  :n  1 
patience,*  and  that  it  probably  is  never  present  when  a  muscle  still  retains 
its  integrity  as  regards  the  faradic  current.  For  the  purposes  of  the  prac- 
titioner, the  failure  of  response  to  the  latter  current  is  the  best  test  as  to 
the  condition  of  a  muscle.  When  a  muscle  loses  its  power  of  responding 
to  the  rapidly- interrupted  faradic  current  in  a  week  or  ten  days  after  the 
jccurrence  of  paralysis,  whether  the  reaction  of  degeneration  cati  or  cannot 
be  satisfactorily  demonstrated,  the  inference  is  very  positive  that  the  lesion 
either  is  one  of  the  nerve-trunk,  or,  if  of  a  nerve-centre,  is  of  such  a 
iharactcr  as  seriously  to  involve  the  trophic  cells  of  the  spinal  cord.  If  a 
Tew  days  later  such  muscle  is  unable  to  respond  to  any  faradic  current,  this 
inference  becomes  a  certainty.  Under  these  circumstances,  the  possible 
lesion  is  narrowed  down  to  infantile  paralysis,  a  conceivable  destructive 
myeliti.s,  and  an  affection  of  a  nerve-trunk. 

A  mi/clitis  so  rapid  and  severe  as  to  destroy  in  a  few  days  a  portion  of  the 
spinal  cord,  and  consequently  the  cleetro-contrdctility  of  its  tributary  mus- 
(Jes,  is  exceedingly  rare,  and,  if  it  occurred,  could  only  be  confounded  with 

*  Dr.  Maiftiey  gives  tho  fulluwing  directions  ng  to  the  method  of  inaiking  the  test: 
"  Haviug  |)hice<l  one  well-moi-tened  electrode  over  tlie  inu»cle  to  be  tested,  and  the  other 
in  some  carofulI.v-Fclicted  |Miint  of  departure,  it  next  becomes  neeesnary  to  properly  clope 
and  open  the  circuit.  For  this  purpose  nothing  is  in  any  wny  comparable  to  a  pedal 
rheotomc,  a  simple  mechanism  worked  i»y  the  foot ;  it  is,  in  fact,  a  necessity  whenever  the 
Mfvices  of  an  nst^i^timt  cannot  be  obtained,  as  a  stea-ly  application  of  the  electrodes  is 
essential  in  many  delicate  ca.-e*, — even  the  >lightcsii  movement  produced  by  the  working 
of  the  band-current  breaker  bein^;  confuting  If  the  pedal  rheotomo  al:«o  contains  a 
commutator,  worked  by  tho  loot,  for  changing  the  poles  while  still  in  titHf  its  handiness 
will  be  greatly  incroiwed.  The  clock-work  current-bre.ikcrs  usually  fumiebed  by  instra- 
ment-makers  are  totally  unfit  for  diagnoi<tic  purposes." 
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Bpinal  congestion   com  plicated  witb  liemorrbage.      In   infttnfik  jnilty  ilii 
nature  of  the  cuse  in  usually  but  tun  appwrent,  ukliougli  ihc  musclcBuftttt 
lase  tliL^ir  electro-coiitraetilily  as  cjuickly  us  when  a  nerve-trunk  h  Mveiwl 
Pnicticallj,  thereibre,  very  ranily  h  tliei-e  any  difficulty  in  recogirKing  ibe 
scat  of  the  lesion  in  aeutc  oPfTanie  palfeies  by  Uieanis  of  the  pilvanic  t«t.   Il 
njay  be  laid  down  ut?  u  practical  rule  (iutt  u-htu  tn  (ht  atlult  a  niut^  fow 
Iq  a  9eii»ibU  deffrt^  m  et  /trw  thtt^s  tfg  tlccit'O^oittntctifif^^  fhe  Ittum  uma 
nerD€-truuk.     In  iventrtiizlng^  liowL-ver,  these  peripheral  palsies^  it  mast  not 
be  forgotten  that  the  injury  to  the  nerve  njay  be  very  deeply  situiLted, — ctea 
within  the  membranes;  or  subsitanee  of  the  ner\'e-eentre«L     This  is  eepociiOj 
to  he  borne  in  mind  wlien  it  is  a  cerebrul  nerve  that  is  jifiected    Tbu», 
a  tumor  t^ituati.^  in  a  superficial  portion  of  the  brain  may  press  npoa  tlie 
fibres  of  a  nerve  just  as  they  are  collecting  tngelher  previous  to  leaving 
the  brain,  and  the  result  will  be  a  palsy  which  is  really  a  pcriphcnil  cikt 
although  the  tutnor  is  in  the  nerve-centre.     A  similar  thing  may  happen 
U>  the  spinal  cord  :  thus,  1  have  seen,  in  spinul  congestion  giving  origittl 
meningeal  apoplexy ^  rapul  and  total  destrnction  of   the  eleetro-mu^d 
contractility  in  the  lower  extremities,  from  the  pressure  of  the  cloia  upOB 
the  Cauda  equinn. 

The  i«er«istence  of  the  muscular  contractility  btaet  for  some  weeks  i 
the  04jeurrence  of  a  palsy  depending  up>o  an  organic  lesion,   proves 
the  disease  is  of  cerebral  origin,  or,  being  Hpinal^  is  of  such  nature  M 
to  comproinise  seriiiusly  the  trophic  nerves  of  the  eord. 

In  applying  these  rules,  it  mui^t  not  be  furgotteu  that  whenever  a  muflde 
is  not  used  it  loses  its  contractile  piwcr,  so  that  even  in  pandysis  from  ccny 
bnd  hemorrhages  the  miuiclcs  finally  degenerate,  although  this  degenenitiou 
is  rarely  so  complete  as  in  perlplieral  palsies.  It  is  not  the  fact  uf  degener- 
ation, but  its  degi*ee,  and  especially  the  period  of  lime  which  elapses  bclwedi 
its  otscurrence  and  the  commencement  of  the  pamlysis,  wliieh  is  the  Im* 
[rt)rt;ua  factor  in  the  diagnosis.  In  cerebral  palsies  no  distinct  loss  of  funo* 
tiunal  atlivity  in  the  muscles  b  usually  perceived  sooner  than  six  weeks  aflcf 
the  onset  of  the  attack,  and  even  after  years  have  elapsed  some  rea|K}iiM 
may  often  bo  elicited  by  strong  slowly4nternipted  or  reversed  currents. 

There  are  certain  palsies  in  which  tjie  electro-muscular  contractility  b 
really  or  appauHitly  above  nurn»aL  Very  fre<|uently  the  excessive  eotitno* 
tiotit^  produced  are  not  so  markedly  in  the  muscles  to  which  the  curreotd  are 
applied  as  in  otljer  muselcs,  whose  movements  are  in  reality  reflex  in  their 
nature.  In  all  thcK!  cases  the  proWibilities  are  that  there  is  a  condidon  ut' 
acute  liypcraemia  or  of  excessive  functional  irritability  of  Uie  spinal  ci*rd. 

In  regard  to  certain  so-called  functiomd  palsies;  in  diphtheritic  jHtrufjfak 
the  initabilit}^  of  the  muscles  i^;  often  dimiuii^hed  and  sometintc^  destroytMl; 
in  Ituil  paisif  it  is  geuendly  lost,  and,  curiously  enough,  acciirding  to  my 
own  observation  the  muscles  may  recover  to  a  marked  degree  the  power 
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ji>f  Tuluutary  motion »  without  a  correaponding  restoration  ot  their  nurinal 
klectj-ical  relations. 

In  hi/iterical  paraJi/m  any  aid  to  diafmosis  is  often  of  very  great  value ; 
and  it  has  been  iiBscrted  that  in  this  chtas  of  palsies  the  preservation  of 
electTo-contractilitv  with  loss  of  electro-senslhility  is  always  present,  and  19 
-of  dia^nc*8tic  import.  My  expevienM,  however^  is  very  positive  that  in 
hysterical  palsy  both  electro-eonti-aetiHty  and  e!ectro-»enaihility  ure  fre(|ueiitly 
normal.  When,  however,  t!ie  paralyzed  muscle  reMpoiidrt  to  galvanic  cur- 
rent5>  and  the  patient  is  to  a  great  extent,  or  altogether^  insensible  to  their 
paasage,  &  Terj  pofiitive  diagnosis  of  hysteria  may  bo  given.  The  eleetro- 
oontractllity  ijs  never  seriously  compromised  in  hysterical  palsy. 

In  using  galvanism  us  uu  aid  iu  protpmnis^  the  condition  of  the  muscular 
contractility  is  always  to  be  considered  in  conjunction  with  the  nature  of  the 
lesion  and  the  length  of  time  it  ha.s  existed. 

Taking  first  ordinary  htmtplt'^Ui  as  the  t3'pe  of  cerebral  palsies,  it  must 

boi-ne  in  mind  that  the  iiituul  existent  amount  of  paralysis  is  really  the 
prfjducl  of  two  essenlially  different  factors.  The  ner%^e-centre  is  primarily 
damaged^  and  aAer  a  time  the  muscle  also  suffers  loss  of  structural  integrity 
froui  want  of  use.  The  resturation  of  the  nerve-centre  does  not  neees.^arily 
involve  the  restoration  of  the  muscle,  so  that  in  a  case  of  hemiplegia  of  some 
Btanding  the  cerebrum  may  have  recovered  itself  partially  or  entirely,  and 

I  yet  the  muscle  be  in  such  u  state  of  degenenitlon  as  to  be  unable  to  re*tpopd 
to  the  impulse  transmitted  to  it  from  the  nerve-c^entre. 
Under  these  circumstauees,  galvanic  treatment,  although  unable  to  afiect 
to  any  extent  the  nerve'Ceiitres,  does  great  good  by  restoring  the  mus<::ular 
tone.  It  is  manifestly  impcjstoible  in  such  a  cupe  to  determine  beJbre  treatment 
liow  faf  the  nen'c-centre  has  recovered  itself,  or,  in  other  words,  to  what 
extent  til©  existing  pandysis  is  of  centric  and  to  what  extent  it  is  of  muscu- 
lar origin.  When,  in  a  case  uf  apoplectic  hemiplegia,  there  is  no  recovery  at 
all  of  the  power  of  voluntary  movt-mcnt  after  tlio  lapse  of  six  weeks,  the 

(prospect  of  decided  Improvement  from  electrical  treatment  is  very  gloomy, 
because  the  probabilities  are  alttjgetlier  in  favor  ui'  the  existence  uf  u  serious, 
persistent  centric  lesion.  If^  however,  there  is  winie  motion,  the  probabili- 
ties of  improveuient  are  inversely  proportionate  to  the  structural  iieidth  of 
the  mimcles.  If  the  tone  and  the  electro-c^utraetility  of  these  are  normal, 
the  centric  factor  is  the  chief  une  in  the  production  of  the  paralysis,  and 
little  gu(Mi  18  to  be  achieved  by  the  um^  t>r  ilie  galvanic  cuiTciit.  On  the 
other  hand,  if  the  muscles  have  undergtine  a  very  decided  degeneration,  much 
good  is  to  he  expected.  No  liopes  of  absolute  cure  should,  however,  be  held 
out,  because,  in  the  great  majority  of  cases,  after  the  mu:*cles  h;ive  been  fully 
restored  the  nerve-CHintre  is  fouiid  to  be  more  or  less  damaged.  The  iaiprove- 
^  ment  under  the  use  of  electricity  is  usually  at  first  rapid,  but  after  a  time 
H  eeaaes  altogether,  because,  the  nmsck^  having  recovered  their  tone,  it  is  not 
postilble  to  afibet)  to  any  great  extent,  the  sole  remain iog  cauBo  of  the 
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paralysis, — i.e.,  the  centric  lesion.  Under  these  circumstances  it  b  usclcs 
to  continue  treatment. 

In  infantile  parali/siSy  early  in  the  attack  the  galvanic  current  is  of  little 
value  in  determining  the  prognosis,  excepting  that  the  general  law  is,  that 
the  more  rapidly  electro-contructility  is  lost,  the  more  serious  is  the  case,  h 
advanced  cases,  the  duration  of  the  attack  and  the  condition  of  the  electro- 
contractility  in  the  muscles  arc  both  to  be  considered.  If  no  response  at  all 
to  an  electric  current  can  be  obtained,  the  prognosis  is  always  very  grave; 
although  even  under  such  circumstances  a  decided  improvement  has  oecumsl 
in  a  small  percentage  of  the  cases  I  have  treated.  If  the  case  be  au  old  one, 
the  preservation  of  some  degree  of  electro-contractility  indicates  that  tlie 
structural  lesion  in  the  cord  is  not  a  fatal  one ;  and  as,  under  these  circum- 
stances, the  muscles  can  always  be  more  or  less  perfectly  restored,  the  pn»»- 
pect  of  improvement  is  very  good.  The  preser>-ation  of  elect ro-contr.icti!iij 
late  in  the  disorder,  when  the  centric  lesion  is  no  longer  progressinjr,  is  of 
much  more  import  than  it  Is  in  the  first  few  weeks  or  months  of  the  ca^e, 
when  the  central  trouble  may  be  increiising. 

In  per ipJicral  palsies  the  prognosis  depends  rather  upon  the  nature  of  the 
nerve-lesion  than  upon  the  condition  of  the  muscle ;  but  it  must  be  reiuem- 
bered  that  when  a  muscle  has  absolutely  lost  its  power  of  responding  to 
any  electrical  current  its  restoration  is  always  a  matter  of  difficulty  and  of 
some  doubt. 

In  regard  to  therapeusis,  the  first  point  to  be  determined  in  acute  cases  is, 
very  oflon,  when  to  commence  electricjil  treatment.  When  the  lesion  is  of 
such  nature  as  not  to  provoke  any  irritation  of  the  nerve-centre,  no  time 
should  be  lost.  Thus,  if  a  man  Ls  unable  to  use  his  arm  because  he  has 
slept  with  it  under  his  head  and  thereby  paialyzed  the  nerve  by  prc&ure, 
galvanism  should  be  at  once  employed. 

When,  however,  the  lesion  is  of  such  character  as  of  necessity  to  irritate 
the  nerve-centres,  the  case  is  different.  The  local  stimulation  of  the  periph- 
eral nerve-fibres  by  the  electrical  current  does,  in  some  way  not  yet  defi- 
nitely understood,  affect  the  nutrition  of  the  nerve-centres;  and  when  these 
nerve-centres  are  in  a  state  of  active  excitement  or  inflammation,  a  periphoral 
galvanic  irritiition  may  do  serious  injury.  Hence  the  rule  that  when  «» 
acute  palsy  is  connected  with  active  irritation  of  the  nerve-centres,  galvani>i''> 
should  not  be  used  upon  the  muscles  until  the  centric  disturbance  has  i^^ 
sided.  Thus,  in  hemipbyia  from  cerebral  hemorrhage  the  muscles  must 
be  allowed  to  rest  not  only  until  all  symptoms  of  centric  irritation  have 
passed  away,  but  also  until  the  brain  has  become  so  accustomed  to  the  clot 
that  the  latter  no  longer  acts  as  a  foreign  body.  It  is  usually  from  three 
to  six  weeks  before  electricity  can  be  used  with  advantage  in  these  cases. 
Again,  in  acute  cerebritis^  cerebral  or  spinal  meningitis,  and  myditis,  the 
employment  of  galvanic  currents  should  be  strictly  forbidden  until  a  stage 
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18  reached  when  the  effects  of  the  inflammatioD,  and  not  the  inflauiniation 
Itself,  are  to  be  dealt  with. 

When  it  has  been  decided  to  commence  the  use  of  galvanism,  it  is  next  to 
be  determined  what  current  shall  be  employed.  It  has  already  been  shown 
that  there  are  no  inherent  mysterious  differences  in  the  various  currents ; 
yet  there  is  a  practical  difference,  and  the  clinical  rule  of  choice  is,  Always 
select  that  current  which  produces  the  greatest  number  of  muscular  contrac' 
tioHs  with  the  least  amount  of  pain;  trying  the  rapidly-interrupted  faradic  or 
the  rapidly-interrupted  chemical  current,  and  the  slowly-interrupted  fsiradic 
or  the  slowly-interrupted  chemical  current,  and  always,  when  these  fail  to 
elicit  response,  the  slowly-reversed  chemical  current,  which,  if  necessary, 
may  be  increased  in  strength  until  the  patient  can  no  longer  bear  the  pain. 

The  current  having  been  selected,  the  individual  muscles  must  be  gal- 
vanized at  each  seance. 

Afler  what  has  been  said  previously,  it  is  not  necessary  to  speak  at  this 
point  as  to  the  best  methods  of  applying  the  currents  to  the  muscles,  but 
only  to  insi.Ht  upon  the  fact  that  it  is  not  so  much  the  electricity  as  the  con- 
tractions induced  by  it  which  benefit  the  palsied  parts,  and  that  consequently 
the  electro-motor  points  of  the  muscles  should  always  be  separately  reached. 
The  diagrams  given  in  the  Appendix  will  point  out  more  clearly  than  would 
pages  of  description  the  approximate  positions  of  the  motor  points,  which 
yary  somewhat  in  their  location  in  various  individuals.  Some  deep-seated 
muscles  we  are  not  able  to  reach  directly,  but  we  can  reach  them  indirectly 
by  galvanizing  the  nerves  which  supply  them. 

There  are  certain  precautionary  rules  which  must  never  be  lost  sight  of 
in  the  galvanic  treatment  of  palsies.  Pain  is  an  evil,  and  its  infliction  is 
always  to  be  avoided  as  far  as  possible.  Hence  the  rule  never  to  use  stronger 
currents  than  is  necessiiry.  It  is  very  possible  to  fatigue  a  healthy  muscle, 
much  more  a  diseased  one.  A  weak  muscle  may  be  greatly  injured  by  being 
over-fatigued.  Hence  the  rule  that  currents  are  not  to  be  applied  to  muscles 
sufficiently  long  at  a  time  to  induce  fatigue.  In  general,  an  electrical  stance 
should  last  fnnu  ten  to  twenty  minutes,  no  one  muscle  being  subjected  to  the 
currents  for  more  than  five  minutes,  and  it  may  be  repeated  daily,  or  three 
times  a  week. 

Sfusor^  System. — Affections  of  the  .sensory  nerves  are  of  three  kinds, — 
pain,  hyperajsthesia,  and  anaesthesia.  There  are,  of  course,  distinct  states  or 
disordere,  which  may  exist  separately  or  conjointly :  as  an  instance  of  the  co- 
existence of  pain  and  aiuesthesia  may  be  mentioned  the  anaesthesia  dolorosa 
of  R*;mberg.  The  use  of  electricity  for  the  relief  of  these  disorders  is  almost 
entirely  empirical, — indeed,  is  often  purely  experimental  in  an  individual  case, 
as  no  clinical  laWs  regulating  the  use  or  enabling  us  to  decide  as  to  the 
applicability  of  the  agency  have  as  yet  been  worked  out. 

It  may  be  laid  down,  however,  as  an  axiom,  that  the  galvanic  current  is 
powerless  to  relieve  the  pain  of  phlegmonous  injiammativnsy  and  that  its 
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unQ  should  be  restricted  clue%  to  nervous  pain  or  ncuralgiaL  II  is  aleo  true 
that  die  cuiT(»iiti4  are  posscBsed  uf  no  therapeutic  power  over  ncumlgia  dt;- 
peodent  upon  ccnti'ul  organic  Icjsions;  this  is  also  probably  true  af  sucb 
neuralgias  as  mrymt/Nf,  malarial  hemityratua^  and  toxic  neura/tfiai/m  i»ludi, 
although  ihcrif  is  no  perceptible  organic  lession,  there  is  some  deep-scute^ 
luherL'nt  doficieocy  either  in  ihe  central  nervous  system  or  in  the  ooti&titutiiJU 
or  condition  of  the  patient. 

In   rh^ttmaiic    ncuralffios^   suth  as  sciatica,   electricity  goiuetimcs  duey 
grejit  good^  but  perhaps  more  often  fails.     I  have  seen  it  effect  ilic  grmt«^ 
goodj  and  I  have  seen  it  aggravate  the  disorder.     Mj  experience  has  iiui 
been  sufficient  to  allow  me  to  speak  authoritatively,  but  it  appears  to  indiuit«t 
that  the  currents  are  most  successful  when  the  st;ige  of  acute  inflammatiou  i 
past  and  wheti  the  pain  is  maintiiiued  by  some  persistent  condition  or  habit 
of  the  nerve-trunk.     In  regard  to  the  selection  of  the  current^  my  cifi^ 
ricDoe  is  that  it  must  bo  purely  empirical.     Tim  most  usually  succei^ful  tti 
very  mild  (four  to  eight  celb)  chemical  current,  which  should  b« 
steadily  for  ten  minutes  down  the  nerves.     It  should  not  be  so  strong  I 
to  give  actual  paiu,  and  must  not  be  interrupted.     As  in  the  great  mnjority 
of  eases  this  methttd  of  application  yields  the  best  results,  it  should  dwip 
be  tried  first.     Wlien  it  does  good,  it  nearli^  alwayi  affords  relief  ader,  st 
the  mofit,  two  or  three  sittings.     Some  cases  receive  most  benefit  fn.»iD  « 
rapidly-interrupted  faradic  curreut,  which  should  therefore  be  tried  if  tilt 
CLmtiuuaiis  curri'rit  fail.     To  the  employ mcnl  of  electricity  should  of  ("OUtM 
always  he  added  the  proi>er  constitutional  treatment  of  the  cai»e. 

In  hy«teri<i^  in  some  cuAes  whose  nature  is  very  obscure,  auii  lai*  ly  asl 
setjuela  or  result  of  a  serious  cerebral  or  i*pinal  lesion,  whidi  may  have  been 
more  or  less  complet<jly  recovered  from,  there  exist  local  ei/ucx/AetiiViji  of  the 
skitL  When  these  arc  not  dependent  upon  a  too  serious  organic  lesion,  ibcy 
are  often  very  much  benefited,  qt  even  cured,  by  the  use  of  the  electric  brush. 
This  should  be  large  and  composed  of  fine  wires,  whilst  the  other  clectrod© 
should  consist  of  a  large,  well-wetted  sponge,  placed  upon  a  distant  part  of 
ihe  body.  Either  the  farudie  or  the  chemical  current  may  be  employed ;  in 
cither  ease  it  should  he  a  very  strong  one. 

Applioatjon  to  the  Nkrve-Cextres,  and  Use  as  a  Tojjic* — GJ- 
vaiiiMni  in  various  forms  has  been  applied  locally  to  the  nerve-oeutres  b 
variuus  dii<eai*es.  In  regard  to  the  brain,  I  have  never  yet  uict  with  any 
clear  din  teal  evidence  uf  giKjd  having  been  accomplished  ;  and.  witU  oar 
present  physiultkgteal  kntiwledgv-,  it  is  difficult  to  imagine  in  what  way  er 
under  wlial  eireuni^tances  cerebral  pdvanization  can  produce  |^od  n^sadtA 
On  the  other  hand,  hiirni  certairdy  hius  been  wrought  by  the  appJicatioii  of 
strong  enrrents  to  the  head.  Galvanic  currents  passed  through  the  bminciui 
act  only  as  irritants,  and  I  agree  entirely  with  the  dictum  of  Cyon  {Principe 
(V Ekdrothirajiie^  Paris,  1873),  that  galvanization  of  the  head  ought  to  ba 
abandoned. 
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^H    An  enormous  amount  of  influence  in  all  sorts  of  diseases  baa  been  cliifnicd 

I^Hjbr  the  »o-€aJIed  ffalvtmizathti  of  the  nympnthetic.     In  this  af^plicRlion  an 

^^olive-shflpe<]  electrode  is  pressed   firmly  into  tbe  auritulo-nmxillitry  fossa, 

whilst  a  large  sponge  electrode  is  piflccd  over  or  by  iIk-  side  i»f  tbe  ,Hixib  and 

I      fie?enib  een-ical  vcitebnc.   For  anatomicid  rciLHt^n^,  I  do  not  bt5li4.ive  it  pos»il>lo 

^       in  this  method  to  affect  the  upper  eerviciil  syniputbetre  ^inj^jliun  ;  iiiiil  the 

physiological  and  clinical  evidence  seeum  to  me  to  point  to  the  mane  con- 

clnMoM,     The  ganglion  is  placcil  deeply  beneath  the  e;irotid  artery,  and  so 

^—situated  that  any  current  travernitig  it  en  route  to  the  otlier  pole,  as  usually 

^^bpUod,  wonld  have  to  pass  tbronj^h  the  vertebrro.     The  laws  of  electrical 

^Hendnetion,  however,  show  that  ihe  currenta  would  aeek  the  routes  of  least 

^neeiatanee,  so  that  it  is  a  priori  iiufjrobablc  that  any  appreciable  portion  of 

tlie  galvanism  would  pass  through  the  ganglion. 

Leaving  all  this  aside,  the  physiological  proof  that  the  currents  of  appre- 
ciable power  do  not  reach  the  ganglion  are,  to  my  mind,  very  absolute.  M'hen 
the  slightest  "galvanic  stimulus  is  applied  to  the  bared  ganglion,  the  results 
which  follow  are  uniform,  constant,  and  so  apparent  that  a  child  can  see 
them :  they  are  dilatation  of  the  pupil,  and  eontraetion  of  the  vessels  of  the 
eye,  car^etc.»and  nothing  more.  These  results  do  not  follow  the  application 
I  of  the  currents  in  man,  as  above  described.  It  has  been  iiss€irted  that  the 
I  veesels  of  the  retina  have  been  seen  to  contract  j  but  Prof  William  K. 
Norris,  one  of  the  best  ophthalmoIogistH   in  the  country,  baa  very  closely 

i      observed  the  retinal  vcj^sels  under  these  circumstances,  and  has  never  been 
able  to  detect  the  slightest  change.     Moreover,  some  of  the  observers  who 
'       have  seen  the  vessels  alter  state  that  ihey  dilate,  while  others  affirm  that 
.      they  contract,  or  that  they  sometimes  contract  and  sometimes  dilate.     If  the 
I      vessels  change  under  the  influence  of  the  current,  why  does  not  the  pupil? 
Any  unprejudiced  obst>rver  can  be  convinced  at  once  that  it  doe^  not  alter, 
and  any  prcgudiced  and  not  very  skilful  ophthalmologist  may  find   fn  the 
I      relimd  vessels  w!mt  he  expects.     Drs-  Beard  and  Rockwell  strongly  insist 
uf>on   the  fK^ssibility  of  galvanizing   the  cervical  symj>athelic,  yet  they  ac- 
kn<_iwledgc  (loc.  cit.^  p.  12D)  ^'that  the  ordinary  therapeutical  mcJisures  for 
electrizing  the  syni pathetics  do  tmt  produce  the  same  effects  as  electrizing 
the  ganglia/*     This  being  so,  it  would  seem  urmccessary  to  discuss  the  sub* 
ject  further:   yet  I  shall  analyze  somewhat  the  evidence  upon  which  the 
gentlemen  mentioned,  along  with  other  electro-thenipeutisl^,  rest  an  opinion 
80  seemingly  opposed  to  all  scientific  induction.     This  evidence,  as  founded 
on  the  lai^e  series  of  experiments  of  Drs.  Beard  and  Rockwell,  is  embraced 
In  the  ful lowing  paragraphs^ : 

/V/A/.  The  alleged  action  on  the  retinal  vessels, 

ikcotiiL  A  hypnotic  cfect  was  aouietimea  perceptible,  but  onf^  in  the  very 
Qervous  and  JTupres^iomible. 

Third.  A  sensible  pcj-spiration  was  caused  when  very  strong  current*  irere 
uslhI. 
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Fourfh,  The  pulse  was  souietimes  accelerated^  souictim'^j^  $«1}ii'kcnc«l. 

In  regard  to  the  evidence  coutatiied  iu  tho  first  parHi^r;i|ih  ;  11/9  alroadf 
Btatod,  the  results  of  obserratiotis  are  altogether  cuiitmdieiory,  even  Bc«ard  and 
liL»ekwell  staling  that  ^'  tuuch  seemed  tu  depi*nd  on  the  tcmporfimcnt  and  eow- 
Jitiuti  of  the  hidividual ;  wliat  would  cause  ooiitiiu-tiiui  \n  uiic  would  cause 
dilatatiini  in  another*"  The  ehiiui;e5  iu  tlie  retiual  vt-'Jisols  could  not,  under 
these  cheumMtaneeji,  liave  been  due  tu  an  action  of  tlic  galvanism  upon  n  gan- 
glion, stiuiulation  of  which  ttfoyn/n  produees  eouniietion  of  the  TeflBcls: 
evidently,  if  tdterationa  of  the  vessels  reid ly  occurred,  they  were  the  ranilu 
of  psychical  or  other  influences,  and  not  directly  due  to  the  gtilvunic  current. 

Aa  none  of  the  plieiioinena  nientiuned  iu  the  second,  third,  and  fourlh 
propositions  lire  produced  when  the  bared  gtinjjlia  is  gtilvuniised,  iind  lus  all  of 
them  are  producible  by  pain  or  nervous  exeileiiient^  it  ne^mn  very  plain  ttml, 
like  tlic  asserted  retinal  chnii^a*s,  th^y  unist  have  had  their  oriiria  in  tlie 
pBychieal  dtisturbaore  of  obhervcr  or  [latietit. 

Very  gi'uaL  therapeutic  value  liasi  been  aittiched  by  various  writers  to  llie 
effect  ol*  ^fUcanization  0/  the  gpinal  cord,  Ai>  iu  die  case  of  the  syiupathetie, 
most  opposite  opinions  are  held  by  cfjually  high  authorities :  one  a^aertiiig 
that  a  downward  .spinal  current  dilates*  and  an  upward  one  contnicta  the 
vessels  of  the  cord,  whilst  aaother  nio.^t  strenuously  insists  that  upward  cur- 
rentfi  contract  tlte  vessels  and  downward  currents  dilate  them.  The  same 
line  of  rcaj4f)ninjr  tliat  has  here  been  jriven  in  re^rd  to  the  sympathetic 
nerve  apjilics  to  the  spinal  cord.  The  infinitely  weak  current  formed  be* 
tweon  a  silver  grooved  director  atid  a  pwir  of  iix)n  forceps^  tiioii«t4>ticd  with 
the  fluid  of  the  body,  will  induce  when  applied  to  the  bared  cord  very 
distinct  evidence's  of  funetiona!  e^eitenitMit,  in  the  ^iivm  of  spasms;  and  yel 
no  cuiTcnt  I  have  ever  Ijccn  able  tii  apfjly  to  the  jspine  in  patients  baiS  Over 
caused  a  ireuior  in  the  muscles  otiier  than  those  of  the  back.  If  spinal  cu^ 
rents  do  good  directly,  I  conceive  it  must  be  by  an  action  upon  the  nerve- 
peripherics;  for  it  is  entirely  pctssihlc  that  such  an  action  may  affect  the 
riutriiion  of  the  eord.  Moreover,  in  some  of  the  diseases  in  which  the 
uicaaurc  has  been  practiced  with  mast  succesa^  the  very  «;rcat  power  of  the 
i*nn4iuns  is  notorious;  and  I  wjuceive  electricity  ofVcn  cures  by  acting  on  tJt« 
mLMital  or  moral  mUure.  Of  course  the  cure  may  be  no  h«s  r*^:d  and  ruj. 
}iortant  on  this  account  In  that  peculiar  aflfection  allied  to  hysteria,  variously 
known  as  spinal  iintatton^  »j)iu(tl  anatmta^  ete.,  I  have  seen  ihu         '  a 

of  dec tri city  to  the  back  of  the  greatt«t  servioe.    Sometitui^  a  ra,  t- 

niptcd,  strong  iiiraiUc  current  hn»  uppeored  to  be  most  efTeetuai ;  some- 
times a  moderate,  continuous  chcmit':d  eurront  has  best  suited  tlie  caj^o.  Ifl 
ajHHfti  mrtgtiiiun^  and  in  chronic  Mjttiml  itijfmnmafinmt  of  all  forms,  I  bate 
used  downward  chemical  currents  in  a  large  number  of  cns<:i»,  but  in  every 
instance  other  measures  were  at  the  same  time  employed,  and  otily  iii  a  Tcrj 
few  c«is<^  has  there  been  any  definite  evidence  of  the  gulvani^'iu  bctngof  any 
6er\'ice,     Fi^m  ten  to  twenty-five  cells  may  be  euiployed,  the  positive  pole 


ELKCTRICITT.  703 

Ihiiii;:  applied  fur  fifteen  to  twenty  minutes  upon  the  nape  of  the  neck,  the 
negative  over  the  coccyx  or  on  the  centre  of  the  lumbar  vertAibrae. 

It  has  recently  been  shown  that  galvanism  has  some  tonic  powers,  and 
may  be  used  as  such  in  cases  of  simple  debility  or  nervous  exhaustion 
without  any  definite  lesions.  From  what  we  know  of  its  physiological 
action,  it  is  reasonable  to  suppose  that  the  force  must  be  able  to  modify  the 
circulation  of  every  part  that  has  muscular  fibres  in  itself  or  in  its  blood- 
vessels ;  and  such  parts  constitute  the  great  bulk  of  the  body.  It  has  also 
been  shown  by  Dr.  S.  Weir  Mitchell  that  it  is  capable  of  temporarily 
elevating  the  general  bodily  temperature.  Whether  its  action  is  solely  by 
modifying  the  circulation  and  causing  muscular  contractions,  or  whether  it 
has  also  a  more  direct  influence  upon  the  nutritive  cell  actions,  is  uncertain. 
Beard  and  llockwell*  employ  two  methods  of  application,  which  they  de- 
nominate general  faradization  and  central  galvanization,  as  follows  : 

General  Faradizutiun. — In  practicing  this,  the  patient  slumld  put  the 
feet  upon  a  copper  plate,  which  serves  as  one  electrode,  or  should  have  a 
large,  moistened  sponge  placed  over  the  coccyx,  whilst  a  large  sponge  elec- 
trode is  passed  over  the  surfjice  of  the  body.  The  movable  electrode  should 
be  first  placed  upon  the  forehead,  then  back  of  the  ears,  a  mild  current  being 
used.  It  may  then  be  pressed  firmly  over  the  sixth  and  seventh  cer^'ieal  ver- 
tebnx;,  and  a  powerful  current  employed ;  then  it  should  be  passed  to  the 
posterior  cervical  triangle  just  by  the  posterior  border  of  the  sterno-cleido- 
UKLstoid  muscle;  then  to  the  middle  of  the  spine,  where  very  strong  cur- 
rents are  usually  well  borne ;  then  down  the  chest  to  the  pit  of  the  stomach, 
and  finally  to  the  extremities.  Beard  and  llockwell  give  the  following 
WA  the  usual  length  and  proportion  of  the  seance :  head,  one  minute ;  neck 
and  cervicid  spine,  four  minutes;  back,  three  minutes;  abdomen,  three 
minutes;  upper  and  lower  extremities,  four  minutes. 

In  employing  this  method,  at  first  the  currents  should  not  be  too  power- 
ful, afterwards  they  should  be  made  iis  strong  as  can  be  borne  without  pain. 
The  seances  should  be  held  two  or  three  times  a  week. 

Ctntrtd  Galvanization. — "  The  object  in  central  galvanization  is  to  brhig 
the  whole  central  nervous  system — the  brain,  sympathetic  and  spinal  cord,  as 
well  as  the  pneumogiistric  and  depressor  nerves — under  the  influence  of  the 
galvanic  current.  One  pole  (usually  the  negative)  is  placed  at  the  epigas- 
trium, while  the  other  is  pitssod  over  the  forehead  and  top  of  the  head,  by 
the  inner  borders  of  the  sterno-cleido-mastoid  muscles,  from  the  mastoid 
fossa  to  the  sternum,  at  the  nape  of  the  neck,  and  down  the  entire  length  of 
the  spine."  In  applying  the  pole  to  the  head,  the  hair  should  be  wetted,  or, 
if  this  be  objected  to,  the  application  should  be  made  to  the  top  of  the  head, 
locally  dampened,  and  over  the  prominences  back  of  the  ears.     Care  should 

*  A  iViictieal  Treatise  on  the  Medical  and  Surgical  Uses  of  Electricity.     New  York* 
Wiu.  Woud  A  Co.     1875. 
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be  taken  not  to  interrupt  the  current,  and  in  increasing  it  to  use  the  rheoetit 
no  of^cncr  than  is  absolutely  necessary.  The  stance  should  be  repeated  twice 
or  three  times  a  week,  and  should  be  arranged  as  follows :  head,  one  to  tvo 
minutes  (six  to  eight  cells) ;  nock,  both  sides,  one  to  five  minutes  (ten  to 
fifteen  cells) ;  back,  three  to  six  minutes  (ten  to  thirty  ceils). 

In  repird  to  the  choice  of  these  plans.  Beard  and  Rockwell  affirm  thit 
general  faradization  is  to  be  preferred  where  great  mutadar  debility  exists; 
centnil  fr:ilvaiiization  where  there  is  rather  a  nervom  exhaustion,  as  in  Ayi- 
teria  and  c/toreu^  hypochotulriasU^  etc  In  many  cases  the  best  effects  ire 
to  bo  obtained  by  alternating  the  modes  of  application,  either  from  day  to 
day  or  fruni  week  to  week. 

My  own  experience  leads  me  to  prefer  decidedly  the  induced  current  as  a 
tonic.  The  plan  which  I  have  adopted  is  to  affix  a  large  stationary  electrode 
to  the  feet,  or  during  part  of  the  seance  to  the  coccygeal  region,  and  then 
to  apply  slowly  and  successively  a  smaller  electrode  to  the  motor  points  of  the 
various  muscles  of  the  upper  extremities,  neck,  trunk,  and  lower  extremiti**; 
also  to  place  for  longer  periods  one  electrode  over  the  larger  abdoniioil 
viscera.  The  most  marked  re:iults  have  been  met  with  in  large,  relaxed 
multipara,  with  a  tendency  to  uterine  displacement.  In  these  cases  one  pola 
has  been  introduoed  high  up  into  the  vagina,  and  care  taken  especially  to  iflt 
upon  the  broad  ligaments. 
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ON  THE  ART  OF  PRESCRIBING  MEDICINES. 

In  the  practical  use  of  remedies,  very  much  depends  upon  the  methods 
of  their  oombinatioQ,  and,  so  far  as  concems  the  reputation  of  the  phyndan, 
no  little  importance  is  to  be  attached  to  the  mere  prescription-wriUng.  The 
recipes  of  the  master  are  very  widely  seen,  and  he  who  is  incorrect  in  the 
gFunmar  or  lulling  of  his  Ei^lish  or  Latin,  or  departs  without  reason  from 
the  traditional  forms,  lays  himself  open  to  ridicule,  than  which  nothing  is 
more  damaging.  A  crooked,  had  chirography  is  the  traditional  mark  of 
learning ;  but  absolute  plainness  should  be  a  tine  qttd  nan  in  the  writer  of 
prescriptions.  This  should  also  apply  to  abbreyiations :  these  should  be  of 
such  a  character  as  not  only  to  be  readily  made  out,  but  also  to  be  so  erident 
as  to  afford  no  shelter  to  the  apothecary  whose  carelessness  has  led  to  serious 
error.  In  the  case  of  alkaloids  and  other  powerful  remedies,  the  chief  name 
at  least  should  be  written  in  full.  In  writing  the  prescription,  all  the  in- 
gredients should  first  be  put  down,  then  the  number  of  doses  should  be 
decided  upon,  and  the  individual  amounts  of  each  substance  mar|^ed  seriatim. 
It  is  a  very  good  custom  always  to  place  first  upon  the  list  the  strongest  of 
the  drugs  employed.  Without  further  comment,  the  following  recipes  are 
appended,  simply  as  examples  of  the  method  of  writing  prescriptions:  the 
first  two  only  are  given  in  full,  with  date,  signature,  etc. : 


John  Smith,  Esq. 
S^  Tr.  eantharidis,  f^M; 
Tr.  ferri  ohlor.,  f  Jss. 
M. 
8. — Fifteen  drops  three  ttmes  %  dM,j,, 
July  1,  1875.  8.  W.  W. 

R  01.  morrhnse,  fjii ; 

01.  amygdals  Mmnrm,  gtt.  ri ; 
MqoU.  acaeiSy  f  Jit. 
M.  et  ft.  emnls. 
8. — Tablespoonfol  three  times  a  day. 
£^  Cerat.  eantharidiSf  q.  s. 
Ft.  emplastmin  iii  x  &▼  one, 
8.— Use  as  directed. 


Jho.  Johbs,  Ewi. 
B  8yr.  scillsB, 

Syr.  senegas,  &&  f 3^i ; 

Liq.  morphia  snlph.,  fjst; 

Syr.  tolatan.,  q.  s.  ad  f^iiL 

M. 

8. — Dessertspoonful  four  times  a  day. 

July  1,  1875.  R.  8.  T. 

B  Eztr.  ohirettss,  gr.  xz : 
Strychnia,  gr.  i ; 
Ferri  pulr.,  S^  t 
Oleoret.  piperis,  gr.  riiL 
M.  et  ft  mas.  in  pil.  zz  dir. 
S. — One  before  meals. 
45  706 
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Tr.  fern  cbloridi,  f^Uij 

Sj-rupt,  fti  f^iis. 
M. 
8. — iJesflertspDonful  after  moftU. 

li  DydrftTg.  olil,  mitls^  gr,  rl; 

Sacdihiin,  q.  s. 

M.  et  ft.  pulv.  vk 

§. — Um  as  directed. 

Ji  Aoidi  tannici,  3i. 
Ft,  pulv.  in  obart  vi  diT. 
8. — UiB  M  dtreetcd. 


^  Extr.  ooloojiitlt.  oomp.,  fr«  iJJ| 
£xtr.  belUdotms,  gr.  ii ; 
AlJIes,  gr.  ZTiii; 
01.  ovjopbyL,  gU,  zii, 
M.  et  ft.  piL  xiL 
6.— One  at  bedtime. 

S^  SeDQS,  ^'nl ; 

M&gDeaii  tulpbatti, 
Mannie,  &&  ^ee; 
Fcenieuli,  Si ; 
AqasB  bulUentin,  0«a. 
Maoera  per  horam  m  van  letiter  elNK 
et  oola. 

B.^BIack  Draught.    Doee.— A  i«M«pW 
erer^r  aix  bour»,  until  it  operatei,* 

The  art  of  combiDing  rcmcdios  is  not  a  difficult  ooe ;  but  in  ptncdoe  ee^ 
tain  priueiplea  should  not  be  lost  sight  of.  Chief  of  these  are,  to  preecribett 
few  r^irnidies  us  possible,  and  to  use  no  powerful  drug  without  a  very  distiiWt 
idea  of  what  it  is  intended  to  do.  Wieaover  it  is  desired  to  give  a  poWfa> 
ful  remedy  in  increasing  doses  until  its  physiological  effect  is  prodooed,  it 
should  ill  ways  be  given  by  itself.  Thus,  it  may  be  neceasaiy  to  give  treeoic 
so  as  to  impress  the  system ^  at  the  same  time  that  iron  is  indicated ;  but  th« 
two  remedies  should  be  given  separately^  so  that  the  dose  of  either  caa  bl 
increased  or  dimiuiiihed  independently  of  the  other. 

The  principles  of  combiDation,  formulated  below,  were  long  ago  enunciated 
by  Br*  Paris,  but  are  to-day  as  imperative  as  ever*    Medicines  are  combiacd: 

First.  To  augment,  correct,  or  modify  the  action  of  a  medictoe.  Thai, 
purgatives  act  much  more  kindly  when  a  number  of  them  are  united  to- 
gether. The  chief  reason  of  this  probably  is,  that  as  different  remedies 
affect  different  portions  of  the  gut,  the  whole  intestine  b  best  reached  by  i 
union  of  the  diverse  substances.  It  may  take  an  intense  irritation  of  tHtf 
mucous  membrane  to  purge  as  actively  as  does  a  mild  irritation  of  botb  tbs 
mucous  membrane  and  the  muscular  coat.  In  the  case  of  neurotics,  tb 
prtnoiple  has  a  very  limited  action,  because  so  many  of  this  class  of  rctne- 
dies  are  physiologically  more  or  less  antagonistic ;  yet  sometimes  the  ] 
ciple  can  be  advantageously  applied:  thua^  the  anaesthesia  of  chloroforoi^ 
ether  may  be  prolonged  by  a  hypodermic  injection  of  morphia ;  and  chlortl 
and  morphia  certainly  make  a  mixture  which  is  much  more  powerfullj 
hypo  otic  than  is  either  of  the  substances  separately* 

Second,  To  obtain  the  joint  action  of  two  or  more  diverse  reroedi^ 
Thus,  ID  a  cough  mixture,  morphia  may  be  included  to  quiet  the 


•  Tbeae  preicriptioni  aro  priDtcd  ua  usually  writteoi  with  abbrftvintionit.  Tbe  f«» 
•eateocefl  of  direotioni  to  tbe  mpothecarj  are; — Misoe  et  fiat  omaliin-^Pint  empllM'triui 
lil  X  tiv  unoiarum^Mipce — Miaco  et  fiat  tnassa  in  pilntaa  riginti  divitlendu»— HiMi*^ 
flat  pulvertiS  sex — Fiat  pulvts  in  obartalaa  duodeoim  dirideodua— Misoe  at  Sal  pU«l* 
duoJeoiEQ. 
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whilst  ipecacuanbji  aod  squill  (in  accordance  with  the  first  principle)  are 
added  to  affect  the  nxucous  memhraDe.  The  application  of  this  principle 
requires  caution,  or  the  practitioner  will  be  M  into  thitt  chief  abonjiDution, 
polypharmacj.  It  is  worse  than  futile  to  attempt  to  prescribe  for  every 
symptom.  It  ia  the  under! jing  cause  of  the  disorder  or  the  under-stnLtum 
of  bodily  oonditioo  which  must  be  sought  out  and  prescribed  for  simply* 

Third.  To  oblain  a  special  combinution,  which  is  really  a  new  remedy,  or 
which  experience  baa  shown  acts  almost  as  a  new  remedy*  Thus^  when  to 
iodide  of  potassium  in  solution  corrosive  sublimate  is  added^  a  new  chemical 
compound  is  formed,  which  experience  ha^  shown  to  be  of  great  value  in 
syphilitic  diseases.  Griffith's  anlihcctic  mixture  is  another  instance  of  the 
use  of  chemical  changes,  the  proto-carbonate  of  iron  being  formed  out  of 
the  sulphate  of  the  metal  and  the  carbonate  of  pota&sium.  lu  the  famous 
Dover*8  jiowder  no  chemical  change  occurSj  but  the  ordinary  action  of  opium 
upon  the  skin  is  so  enhanced  that  the  combination  may  be  looked  upon 
almost  as  a  new  remedy. 

Ff/urth,  To  afford  a  suiUible  form.     Thus^  acacia  is  added  to  make  an 

E.ltiion,  or  confection  of  rose  to  make  a  pill.  In  the  choice  of  excipients, 
should  be  exercised  to  select  a  substance  free  from  medical  properties, 
j]g  no  chemical  incompatibility  with  the  medicinal  agent,  and  of  suitable 
physical  character.  Bread-crumbs  often  make  a  good  basia  for  pills  ;  hut 
with  nitrate  of  silver  they  ore  chemically  incompatible,  on  account  of  the 
chloride  in  them.  When  writing  a  prescription,  the  utmost  care  ahould  be 
taken  to  use  such  excipients  thjit  the  combination  should  not  only  be  attract* 
ire  to  the  eye,  but  also  as  little  repulsive  to  the  palate  aa  may  be.  When- 
ever poflsible,  the  pill  form  should  be  employed  with  bitter  or  disagreeable 
medicines.  The  pill  may  be  readily  coated  with  silver-foil ;  tonic  pills  may 
be  coated  with  iron  by  shaking  or  rolling  them  in  ferri  pulvis  whilst  soft 
and  sticky.  Sugar-coated  pills  and  "  compressed  pills"  are  apt  to  get  so  hard 
and  insoluble  that  their  use  requires  caution.  In  regard  to  mixtures, 
flavoring  oils  should  be  freely  used,  and  the  power  of  glycerine  to  conceal 

re  disagreeable  taste  of  many  substjinces  should  be  remembered. 
Jncftmpffti!jiiitiet.^-ln  combining  remedies,  the  subject  of  incompatibilities 
must  never  be  lost  sight  of.  The  kinds  of  incompatibility  are  two  in  number, — 
physi' (logical  and  chemical.  The  first  of  these  it  would  require  largo  spaoe 
to  din  U.SS  fully,  and  any  one  familiar  with  the  text  of  the  hook,  if  possessed 
of  the  slightest  re4isoning  powers,  can  readily  make  all  necessary  deductions. 
In  many  works  on  materia  roedica  long  llsta  uf  chemical  incompatibilities 
are  given  in  the  accounts  of  individual  drugs.  These  lists  have  seemed  to 
me  usuless,  as  I  have  never  met  with  a  student  who  could  commit  and  retain 
them.  Moreover,  they  contain  so  much  matter  of  no  practical  use  that  the 
valuy!Je  portion  is  hidden  out  of  sight.  A  certain  amount  of  chemical 
knowledge  is  essential  to  the  student,  and  is  not  to  be  taught  in  a  book  like 
the  present.     He  wlio  would  ignorantly  combine  sulphuric  acid  and  a  car- 
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bouate  ne^^  to  rc^study  his  chemiea]  text-book,    AH  tbat  I  shall  do  bem 

to  poiDt  out  eertiiiu  principles  and  a  few  espocial  reactioiui.    The  fanowii>^& 

rules  may  serve  for  a  guide  : 

Sf^luhle  mlu  which  can,  by  mutual   decomposition,  form   itii   insoluble 
compound,  will  undergo  8uoh  decompositlou  wheo  thej  meet  in  solution, 
and  will  precipitate,  unless  in  mva^  very  rare  instauoes^  in  which  a  doubts^ 
8alt  is  formed. 

Soluhle  mits  which  are  not  capable  of  forming  an  insoluble  anli  Dev< 
precipitate,  and  rarely  undergo  decomposition  when  they  meet  in  solution. 

Mineral  ticid*  decompose  salts  of  the  weaker  (carbonic,  acetic,  etc) 
and  form  ethers  with  alcohol  and  alcoholic  preparations. 

Alkaiiea  precipitate  the  alkaloids  and  the  soluble  non-alkuline  metallic 
saltfls 

GlucomieB,  such  as  santonin  and  colocyuthin,  should  not  be  prescribed 
with  free  acids  or  emulsin. 

Tannic  acid  and  all  substances  containing  it  are  inooaipatible  with  alka- 
loids and  drugs  containing  them^  with  albumen  and  gelatine,  and  with  most 
soluble  metallic  salt^  used  In  medicine. 

Iodine  and  soluble  iodides  are  incompuiiblc  with  the  alkaloids  and  the 
substances  containing  them,  as  well  as  with  most  soluble  metallic  salts.  Tin 
wdith  of  potamttm*  should  always  be  prescribed  alone,  or  only  in  combtDa- 
tion  with  corroetve  sublimate  (with  which  it  forma  a  double  salt),  or  witk 
iodine  itself. 

Tinctures  and  other  alofholic  jpreparatumM  containing  remn  predpitefei 
the  latter  when  water  is  added. 

Nitrate  of  silver  should  always  be  prescribed  alone,  or  In  combtnatm 
with  opium  only.     Most  vegetable  extracts  decompose  it,  and  with 
it  is  said  to  make  an  explosive  compound. 

Corrosive  Buhlirnale  is  incompatible  with  almost  everything,  and  sbouM 
be  given  in  simple  syrup ;  even  the  compound  syrup  of  sarsapariUa  is  ftud 
to  decompose  it. 

Syrup  of  squill  containing  acetic  acid  is  incompatible  with  earboMle 
ammonium,  but  not  with  the  chloride. 

Acetate  and  suhacetate  of  lead  are  inoompatible  with  almost  eTerjtkillg 
bat  are  nevertholess  frcqucutly  used  in  lotion  with  opium^  the  inaoltibk 
compound  formed  being  therapeutically  active. 

Vegetable  infvMions  are  gencrallj  tneompatible  with  metallic  salts^ 


^  Dflttlh  tiM  resulted  from  m  proacriptioQ  oont&iaiDf  ttrjeboia  and  Iodide  of  | 
til  tbo  alkaloid  hemg  taken  mi  tbo  lut  dose. 
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WEIGHTS  AND  MEASURES  OF  THE  UNITED  STATES  PHARMACOPffilA. 


Poand, 

lb 

^ 

12  Ounces. 

Gallon,          C 

g^ 

8  Pints. 

Oanee, 

|; 

^ 

8  Drachms. 

Pint,              0 

■a 

16  Fluidounoes. 

Dnehm, 

; 

«M 

3  Scruples. 

Fluidonnoe,   fj 

•B. 

8  Fluidrachms. 

Scrapie, 

9 

■a 

20  Grains. 

Fluidrachm,  fj 

mm 

60  Minims. 

Grain, 

V' 

1  Grain. 

Minim,          Tjp 

1  Minim. 

WEIGHTS  AND  MEASURES  OF  THE  METRICAL  OR  FRENCH  SYSTEM. 


MEASURES  OF  LENGTH. 

One  Mjriametre  ■«  10,000  Metres. 

One  Kilometre  ■«    1,000  Metres. 

One  Hectometre  ■»       100  Metres. 

One  Decametre  ^a         10  Metres. 

One  METRE  ^  the  ten-millionth  part  of  a  quarter  of  the  meridian  of  the  eartn. 

One  Decimetre  i^  the  tenth  part  of  one  Metre,  or  0.1  Metre. 

One  Ccntimetra  ^  the  hundredth  part  of  one  Metre,  or  0.01  Metre. 

One  Millimetre  ^  the  thousandth  part  of  one  Metre,  or  0.001  Metre. 

WEIGHTS. 

One  Mjriagramme  ^  10,000  Grammes. 

One  Kilogramme  ^    1,000  Grammes. 

One  Hectogramme  ma       100  Grammes. 

One  Decogramme  «"■         10  Grammes. 

One  GRAMME  —  the  weight  of  a  cubic  Centimetre  of  water  at  4®  0. 

One  Decigramme  nm  the  tenth  part  of  one  Gramme,  or  0.1  Gramme. 

One  Centigramme  ^  the  hundredth  part  of  one  Gramme,  or  0.01  Gramme. 

One  Milligramme  ^  the  thousandth  part  of  one  Gramme,  or  0.001  Gramma. 


MEASURES  OP  CAPACITY. 


One  Myrialitre  ■»  10  cubic  Metres,  or  the  measure  of  10  Milllers  of  Water. 

One  Kilolitre  ->■  1  cubic  Metre,  or  the  measure  of  1  Millier  of  Water. 

One  Hectolitre  «■  100  cubic  Decimetres,  or  the  measure  of  1  Quintal  of  Water. 

One  Decalitre  mm  10  cubic  Decimetres,  or  the  measure  of  1  Mjriagramme  of  Water. 

One  LITRE  ^  1  cubic  Decimetre,  or  the  measure  of  1  Kilogramme  of  Water. 

One  Decilitre  «a  100  cubic  Centimetres,  or  the  measure  of  1  Hectogramme  of  Water. 

One  Centilitre  mm  10  cubic  Centimetres,  or  the  measure  of  1  Decagramme  of  Water. 

One  Millitre  >»  1  cubic  Centimetre,  or  the  measure  of  1  Gramme  of  Water. 
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REUTION  OP  WEIGHTS  AND  MEASURES  OF  THE  U.S.  PHARJIACORBIA 

TO  EACH  OTHER. 


One  Poand 
One  Ouoce 
One  Dniobm 
One  Scruple 
One  Grain 
One  (iallon 
One  Pint 
One  Fluidounoe 
One  Fluidraohm 
One  Minim 


In  dUHlUd  water  at  the  temperature  of  60^. 

0.7900031  Pint  « 

1.0633376  Fluidouncet  » 

1.0633376  FluidriMshinf  » 


10.1266427  Pounds 
1.2668178  Pounds 
0.9493633  Ounce 
0.9493633  Draohm 


6067.2238 

605.64119 

63.20412 

21.0667 

1.0633 

68328.8862 

7201.1107 

466.6944 

66.9618 

0.9493 


Minimi. 
MiniBS. 
Miniou. 
Minimi. 
Minimi, 
ilrminf. 
Grmini. 
Gnunn 
Grmini. 
Grain. 


REUTION  OF  MEASURES  OF  THE  U.  S.  PHARMACOP(EIA  TO  CUBIC 

MEASURE. 


One  Gallon  -«-231.  Cubic  Inobes.  |  One  Fluidraohm  — 

One  Pint  —   28.876     Cubio  Inobes.    One  Minim  — 

One  Fluidounoe  —     1.80468  Cubio  Inobes.  I 


0.22568  Cubio  Inch. 
0.00375  Cubio  Inch. 


RELATION  OP  WEIGHTS  OF  THE  U.  S.  PHARMACOPffilA  TO  METRICAL 

WEIGHTS. 


JVocrtOfMO/ 

'a  arain  in 

Grain*  in 

fquiralfnt 

Draehwu^  (hmees^and  BmMds  in 

MiUifframme*. 

metrical 

weifffUM. 

equivaUnl  wutricai  wei/fkU, 

Qndo. 

MilllgrammM. 

Grains. 

CeotJgmmmM. 

Drachma. 

GraauMa 

A 

mm 

1.U12 

1 

^ 

6.479 

1 

caa 

3.^87 

i^ 

»■ 

1.079 

DecigrHnini**. 

2 

B. 

7.775 

^ 

1.296 

2 

^ 

1.2«5 

^^ 

1.349 

3 

mm 

1.943 

8 

aM 

1.166 

V 

^^ 

1.619 

4 

■r. 

2.591 

4 

MM 

1.655 

S 

^ 

1.799 

5 

mm 

3.239 

6 

ea 

1.943 

V 

.^ 

2.169 

6 

«M 

3.887 

6 

MM 

2..'132 

% 

^ 

2.691 

7 

ca 

4.535 

7 

«M 

2.721 

^^ 

2.6V9 

8 

mam 

6.1  S3 

Onooes. 

^^ 

3.239 

9 

■a 

6.831 

1 

mm 

3.1I«3 

^ 

4.U49 

10 

«M 

6.479 

2 

mm 

6.2206 

V 

^^ 

4.319 

12 

^ 

7.776 

3 

■M 

y.3:u>9 

2 

._ 

6.3y9 

15 

^^ 

9.718 

v 

6.479 

Gnuniu«a. 

4 

a* 

1.2441 

Y 

8.U98 

16 

^ 

1.036 

5 

mm 

1.6651 

\ 

\ 

^ 

10.798 

20 

mm 

1.296 

6 

■- 

1.8661        • 

— 

12.958 
16.197 

24 
25 

•" 

1.565 
1.619 

7 
8 

■™ 

2.1772 

2.4882 

— 

21.5«7 
32.396 

30 
40 
60 

- 

1.943 
2.591 
3.239 

0 
10 

11 

5 

2.7992 
3.1103 
3.4213 

60 

8.887 

Pbunik. 

1 
2 

S 

- 

8.7324 
7.4648 

1.1197 
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REUTION  OP  METRICAL  WEIGHTS  TO  WEIGHTS  OF  THE  U. 
PHARliACOPOilA. 


MfMad 
WeightM. 

Bxael 

ApprortmaU 

Metrical 

JSnutf 

AppmrimaU 

equivaUntt 
tn  grtUni, 

eguivaUnU  in 
grains. 

Weightt. 

«otttva/Mite 

equiralnUt  im 
2Vuy  WtigkL 

OillignunmM. 

Grammet. 

BS 

.0154 

A 

1 

^ 

15.4.34 

gr.  XV. 

■- 

.0308 

|V 

2 

^ 

80.868 

.?w. 

^ 

.04«3 
.0«17 
.0771 
.0926 

1 

8 

4 
6 

^ 

46..302 
61.7.36 
77.170 

9iv. 

^a 

.1080 

J 

6 

Ma 

92.604 

3  Us. 

BS 

.I2:u 

7 

mm 

108.038 

9vgf. 

ma 

.138y 

t 

8 

mm 

12.3.472 

3ij. 

JnitlgnunmM. 

9 

— 

138.906 

9vU. 

1 

ma 

.1543 

i 

DecagrammM. 

■a 

.30S« 

i 

1 

.M 

154.340 

3'<iM. 

mm 

.4630 

A 

2 

BS 

808.680 

3v. 

■M 

.6173 

ft 

8 

mm 

463.020 

3viiM. 

»■ 

.7717 

J 

4 

mm 

617..360 

3«- 

■a 

.9260 

t 

6 

mm 

771.701 

3xiij. 

«M 

1.0803 

6 

^ 

926.041 

3xv. 

B3 

1.2347 

u 

7 

BS 

1,080.381 

3xviij. 

■» 

1.3890 

u 

8 

^m 

1,234.721 

3xx. 

9 

mm 

1,389.062 

3xxiiJ. 

•« 

1.543 

1* 

— 

8.086 

8 

1 

^m 

1,543.402 

3i»  .^▼. 

— 

4.6.30 
6.173 
7.717 

4* 

6 

9 

2 

^ 

8,086.804 

Jvj  3HJ. 

"■^ 

8 

a 

4,630.206 

5ix  3v. 

"* 

0.260 

4 

mm 

6,173.609 

n>i  3vU. 

^ 

10.803 

11 

5 

^ 

7,717.011 

Ibi  i\r. 

.^ 

12..S47 

121 

6 

^ 

9,260.413 

Ibi  ]  ivU. 

^ 

18.890 

14 

7 

BS 

10,803.816 

Ibi  |x  3lT. 

8 

^ 

12,847.218 

IbU  gi  3t. 

0 

— 

18,890.620 

IbUjT. 

KUogramm*. 

15,484.028 

m  S^iu. 

UyftaffruBin*. 

1 

- 

154,840.038 

f  lb  xxvi 

i  Six  3iT. 
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TABLE  OP  THE  PROPORTION   BY  MEASURE  OF  ALCOHOL 
GR.  0.826)  CONTAINED  IN  ONE  HUNDRED   PARTS 
OF  DIFFERENT  WINES,  ETC.* 


<SP. 


Lisa  (mean) 

BAiflin  wine  (mean)... 

Marsala  [Sicily  ma- 
deira] (mean)... 

strongest  (J.) , 

weakest  (J.)....... 

Port,  strongest. 


25.41 
26.12 

25.09 
21.10 
19.90 
25.83 
22.96 
19.00 
20.49 
18.68 
16.80 
23.20 
20.70 
17,22 
24.42 
22.27 
19.24 
20.35 
19.70 
19.00 
21.40 
18.50 
19.81 
19.17 
18.25 
19.31 
18.47 
16.96 
15.18 
24.70 
15.40 
19.79 

Cider,  highest  average  9.87 

lowest  average....  5.21 

Perry,  average  of  four 

samples 7.26 

Mead 7.32 

Ale  (Burton) 8.88 


weakest 

strongest  (C.)...... 

mean  (C.) 

weakest  (C.) 

strongest  (J.) 

weakest  (J.) 

White  port  (C.) 

Madeira,  strongest.... 

mean 

weakest 

-    strongest  (C.) 

strongest  (J.)...,.. 

weakest  (J.) 

Seroial  madeira 

Ditto  (C.) 

Sherry,  strongest 

mean 

weakest 

strongest  (C.) 

mean  (C.) 

weakest  (C.) 

Amontillado  (C). 

strongest  (J.) 

weakest  (J.) 

Tcneriffe 


Teneriffe  (C.).„ 16.61 

Colares.. 19.75 

Laobryma  Cbristi 19.70 

White  Constantia 19.75 

Red  Constantia. 18.92 

Lisbon 18.94 

Ditto  (C.) 19.09 

Bucellas 18.49 

Red  madeira  (mean)..  20.35 

Cape  muscat 18.25 

Cape  madeira  (mean).  20.51 

Grape  wine 18.11 

Calcavella  (mean) 18.65 

Vidonia... 19.25 

Alba  flora 17.26 

Zante 17.05 

Malaga. 17.26 

White  hermitage. 17.43 

Rottssillon  (mean) 18.13 

Claret  (strongest) 17.11 

mean 15.10 

weakest 12.91 

ditto  (F.) 14.73 

Yin-ordinaire(C.)  10.42 
Ch&teau-Latour, 

1825  (C.) 9.38 

first  growth,  1811 

(C.) 9.32 

strongest  (J.) 11.10 

weakest  (J.) 9.10 

Malmsey  madeira 16.40 

Ditto  (C.) 15.60 

Ale  (Edinburgh) 6.20 

Ale  (Dorchester) 5.56 

Brown  stout 6.80 

London  porter 4.20 

London  small  beer 1.28 


Lunel ^^         I4,5j 

Ditto  (P.) :...  18.10 

Shinu l%^2 

Ditto  (C.) 15^ 

Syraense Ujg 

Sauterne 7^^ 

Burgundy  (mean) Mi^f 

strongest  (J.)......      7JL^ 

weakest  (J.)...„..     1$^^ 

Uoek  (mean) ^   13,9$ 

strongest  (J.) 71.19 

weakest  (J.) 9,59 

Nice 14.63 

Barsao I3.M 

Tent 1S.$© 

Champagne  (mean)...  1S.€1 

Ditto  (F.) ^....  Vi» 

Ditto,  strongest  (J.)...  14.80 
weakest  (J.).......  1U» 

Red  hermitage ISJS 

Vin  de  Grave  (mean).  13.37 
Frontignac        (Rives 

Altes) 12.79 

Ditto  (C.) 12.29 

C6te  rfttie 12.32 

Tokay 9.88 

Rudesheimer,        first 

quality  (C.) 10.14 

inferior  (C.) 8.35 

Hambacher,  first  qual. 

(C.) 8.88 

CaUwba  (Stearns)....  8  to  11 

Brandy 5.3.39 

Rum 53.68 

Gin 51.60 

Scotch  whisky 54.32 

Irish  whisky 53.90 


*  The  analyses  whose  results  are  given  in  this  table  were  mostly  made  by  Mr.  Brands. 
When  no  mark  is  attached,  the  quotation  is  upon  his  authority.  When  the  mark  (F.)  ii 
added,  the  analysis  was  made  by  Julia-Fontenelle ;  (C.)  by  Professor  Christison;  (J.)  by 
Dr.  II.  BcDce  Jones. 
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t.  Iff.  eoTTQiplor  nipM-cll.;  2,  IL 

iumj>r«Mur  nw«i  n  pjTmtulJAl.  nul  \ 
\%iL  orbkeulitr.  p4il|H!lir ;  4.  M.  levi^ 

|]«T«tur  Iftb,  inp,  pri'pr. ;  «,  M.  */«*>- 

IsiHilc.  miDur;  7^  M,  Jiliitat.  utirluui 

|isnt  et  pcML;  K,  M.  zj^tnmiio.  nrnjur; 

1.  M  urblculiirJii  nni ;  It),  tUni.  crmim, 

t  Mm.  ti  ianyul^ir.  fit  If  VMtur  nicMitl; 

Ip  M.  li'VArttr  iD4-'iiitl ;    \^,  M,  <i"*^* 

fttu*    mtrnti;     la,    M.    truLiigtilarai 

B<tnli;  14,  lUmI   vnlicutAli.  ?i»Ul  N. 

H»l.  J 15,  lUmi  r<'nflf«L  jiru  Pltit.v*' 

bt :  16,  »L  i.tarntKhyu|ijBti«;  17,  M. 

d«iu;  19,  If.  »tmio>liTi)hl^iu;  in,  U. 
fitintMlls;  21,  Mm.  Mamlinni  «t  ftt- 
ti»ll«>nJi  ntiririilii';  JJ.  Mm.  r^lrAhi^iu 

[lidin;  :^4,  Nirv.  fiwUhii;  *A  H-iin. 
nneiiUr.  p**#t-  pf>"f,  N.  fkclMli-;  26, 
1.  itvlo  hyutdiMW ;  'i7,  M.  UliciMitricuB ; 
~,  litinii  tjiircHlrt,  N.fiidHli*;  'Ai,  M. 

31)11.  nif.  r.;  :U.R»ru.  fxt.  Nwcm*- 

.Wnii^U;   >Ti,    M.   HtemtxxleJdo^ 

"irtw;  ;t5,  M  eucnllftria;  34,  M. 

^•o)eidu-nMt,«tiiiil(<uii;  36,  M.  tern* 

iiiEiiii  *ciiv*>^'*^;  :j>c,  K.  lUomcic 

pbr<«iUcu*;  iW,  M.  i)iUi*-ljvoiii;  ."tfl,  N. 

1 40,    N.    ftxillA«li;     41.    Hiou.    pli*x. 

Ltimcliinta  (N«  m^i*»oiil<.>rMttto.tp«r«  X. 

■iMl(nMi);  42,  K.  Ujonclo.  aut.  (M. 


3L  rectni  liti-^ 
domhiiH. 

ouatnles    »Ulu-l 
1.) 


M,  li^t^iMiiniiB 
durtl. 


HlHloinlrtU  Ai:* 

I  emu*. 
(Ncnl  lnt«r- 

ilumltiAlet.) 


ILbdoDliDlli. 
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K.  «ifiin]li..... ..-» ........„*«. ..^.„j^^^li| 

M.  BwtoTiut.,,., --.. -^ --^  ^^  mKmt 

M.  ftdd  uetar  kn ptP ,.  .^,.^.  * ^^ . ,  ..hh^^', 

Ram,  N.  citinilit  pm  BL  t^iiwlrl— -   .  HiSfy^ 

M.  cru nd Iif4. . ...»^.. »... * .. .. .. j— .^,,.. 

tUuu.  K.  qrunlW  [vro  M.  Tartu  Int. 


M.  t«nM>r  fluicbi   lat.  (Baa.  S 
glatal  sop.) 

U.  tensor  fiucis   lat.   (Baa.  B 
erunlia.) 

IL  rectna  fcnorta 

M.  Taatna  aztarnoii 
M.  tMtaa  eztamoi. 


M.  peroneal  ^  Dgaai 
II.  tlbialU  antlff 


II  eztens.  luUu&  kpegoop 


Bam.  N.  peron.  pitjf.  pni 
M.  extenii  dlgitor. 
brer. 


n.  Interuiiji;!  pedJi  dor^ 
sales. 


"^    Kerr,  peronena. 
t'  l^iSBt  —   M.  gastrocnem.  ezternoa 

■'T,'^OT"""  M.  eoleua. 
■  ■  ■'•''y'\ 

'"■ '?>^1  ^  M.  extensor  digltor.  com 
'"'-'  muiils  lonKua. 


M.  peroneos  brevia. 
ILsoleaa. 

BL  flezur  ballads  longos. 


M.  eztenaor  dl^tor.  con- 
maula  brevia. 


-   M.abdacturdiKltioilnlail 
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Bma.  Int  K.  ^nt  Int.  pro  X,  gl  at 

N.  lncliUilicQt. 


■.■Uodorb^K 


71G 


lutcruuA,  tnrtt. 


fiiint.    NcnrI    lufKllnnl    pro  M. 


M.  ulitAilB  tnteirtinfl-,... 


H^   flfnor  dJgltor.  ttiblttn.  (dJ- 
gitl.  II  et  III). .„. 

N.  ttlii*i1»........ ,..-.»»„„ 

M .  a  (-x  nr  4 1 1  gi  ror.  mibl  Ini.  (Utgttt 
iudlck  el  uitiiltui;^.„«« 

Rttjn.  volar,  prof.  Norrl  ttloar..^,    J@'*'Vv\'  \ 
M,  (tatiuaris  br*iTl«„.... 

11.  niHliictor  df^tor.  mfo., t'^ 

IL  a»«  OF  digit  or.  tain..... ft:» 

M.  oppoDODfl  digttor.  miii,.  ,        j.     ^  \ 

Um.  Inmbrlc&lea  II,  1  [  I 


IL  Atdnctor  polUclfl  tor*«la. 

IL  opponMis  putlleia 
M.  flt>\nr  pollfel*  brtvte, 
M.  iQiubrlciaia  I. 
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Obpnt  •stern.    M.  trklptt. 


N.  iMlUlii... 


IL  bncbtalU  loternot.. 

M.  mipliuitorlODgiiB ^ 

M.  radUlia  tztornot  long. 

v.  ndlalin  ^xtornna  breYis 


M.  Mplnator  longna 

M.  radialU  externua  longvt.. 


IL  TMlialli  extornns  brevia..... 
M.  extensor  dlgitor.oommunls 


M.  extensor  indicia  propr. 

M.  extennor  iDdicis  propr.  ct  M. 

»bdactor  poll  Ida  longiw. 
M.  abductor  polUcIs  longns.. 


IL  extenaor  poUIci*  brerls, 
M.  flexor  nulllcia  luiigiis. 


M.  interoasens  dortalis  I «, 
M.  intoroeseas  doranlla  II.. 
II.  intoroaaens  doTBsUa  in, 


M.  alDsria  extemna. 

M.  extenaor  digit  mln.  propr. 

M.  extenaor  indicia  propr. 
M.  extoniior  pollicia  longns. 


M.  sbducter  digiti  minimi. 
M.  InterosMos  doraalis  IT. 


GENERAL  INDEX. 


Abiorbent9,  627. 

Abstract  of  belladonn*,  275. 

of  eoDiam,  382. 

of  digitalis,  151. 

of  ignatia,  318. 

of  jalapa,  482. 

of  DUX  rouiioa,  303. 

of  »eneIu^  545. 
Acacia,  593. 
Aeeta,  18. 
Acetate  of  ammoBiam,  538. 

of  lead,  41. 

of  morphia,  236. 

of  potafsiom,  504. 

of  sodium,  613. 

of  sine,  45. 
Acetatcd  tincture  of  opiam. 

Acetic  acid,  201. 
Aoetom,  200. 

destillatom,  108. 

lobelisB,  368. 

opii,  235. 

sangainariss,  440. 

scillsB,  495. 
Acid,  bensoic,  546. 

carbasotic,  82. 

copairic,  516. 

cuDebie,  518. 

gentiffic,  57. 

hydrobromic,  343. 

meconic,  243. 

nitrate     of     mereary, 
591. 

oxalate    of  potasriam, 
201. 

talicjlic,  655. 
Aeidam  aeeiicam,  201. 

aceticam  dilutam,  201. 

arseniosnm,  3S4,  589. 

benxoicamy  546. 

boracictiB,  638. 

earbolicttm,  640. 

earbolienm     iBpanuBy 
641. 

ebromicnm,  592. 

citricom,  199.  i 

gallieom,  29. 

Slaciale,  201.  I 

jdrocblorieam,  102.       j 
hjrdroehloricafli     dila-  , 
tarn.  103.  I 

hjdrocjranicaB,  196. 
hydroejaaienm      dila-  , 
tarn,  187. 


Acidum  lacticum,  107. 

muriMticum,  102,  592. 

moriatioum      dilutam, 
102. 

nitricum,  10.3,  591. 

nitrioum  dilutam,  104. 

Ditro-bydrochloricum, 
105. 

nitromuriatioam,  105. 

nitromuriaticum    dilu- 
tam, 105. 

nitrosum,  104. 

oxalicum,  201. 

pboiiphoricam  dilutam, 
426. 

picrum,  82. 

salicylieam,  655. 

salphuricum,  100,  591. 

sulpburienm    aromati- 
cum,  102. 

salphuricum     dilutam, 
102. 

sulphurosam,  639. 

tannicum,  26. 

tartitricum,  197. 

▼aleriaoieam,  205. 
Aoonella,  175. 
Aconite  leares,  176. 

as  a  diaphoretic,  627. 

root,  176. 
Aeoniti  folia,  176. 

ra<lix,  176. 
Aeonitia,  1S6. 
Aoonitum,  176. 

anttdfite  for,  151. 
Adeps,  599. 

bensoinatos,  549. 
Adhesive  plaster,  40,  135, 

606. 
Administration,  methods  of, 

20. 
Ather,  288. 

fortior,  288. 
African  pepper,  88. 
Age,  in  relation  to  dose,  22.  ', 
Alcohol,  121.  I 

as  a  sudorific,  535. 

dilutom,  121. 

fortias,  121. 
Alcoholic  extract  of  bella- 
donna, 275. 

extract  of  coniam,  382. 

extract  of  h/'iscjamus, 
279. 
Alexandria  senna,  477. 
Alkalies,  6<>9. 
Alliam,  549. 


Allspice,  86. 
Aloe,  474,  553. 

Barbadensis,  476. 

Cspensis,  475. 

purificiita,  477. 

Socotrina,  475. 
Aloin,  474. 
Alteratives,  383. 
Altbssa,  596. 
Alom,  32. 

as  an  emetic,  454. 

curd,  34. 
Alumen,  32. 

exsiccatum,  32. 

sulphaii,  34. 
Amber,  211. 
American  hellebore,  166 

hemp,  244. 
Ammonia,  1 17,  586. 
Ammonia-alum,  32. 
Ammoniac,  545. 

mixture,  546. 

pla/ter,  546. 
Ammoniacum,  646. 
AmmonisB  chloridnm,  642. 
Ammoniated  copper,  48. 

mercury,  410. 

tincture  of  gnaiae,  437. 

tinrture    of     valeriao, 
205. 
Ammonii  acetatis,  533. 

broroidum,  341. 

carbonas,  121. 

chloridnm,  542. 

nitras,  121. 

sulphas,  121. 

valerianas,  205. 
Ammonio-citrate     of     bis- 
muth, 44. 
Ammonio-ferrio    alam,  99, 

121. 
Amorphoos     hjoaojamins^ 

277. 
Amygdalia,  66. 
Amjl,  nitrite  oC  357. 

valerianate  of,  867. 
Amjll  nitritam,  357. 
Amjrlic  aUy^bol,  357. 
AnaNrthetlcs,  286. 
A  nalectron'/tt*,  690. 
Analgesics,  221. 
Animal  cbsreeal,  627. 

quinoidia,  77. 
Anise,  89. 

waUr,  %9. 
Anisam,  89, 
Antacids,  ¥/f, 

719 


720 


GENERAL  INDEX. 


Ant^elmiDtics,  615. 
Antbemis,  85. 
Antibydropin,  512. 
ADtimonial  ointment,  161. 

plaster,  161. 

wine,  161. 
Antimonii   et  potassii  tur- 
tras,  155. 

oxidum,  155. 

salpbidum,  155. 
puriticnium,  155. 

sufpburetuui,  155. 
Antimony,  155. 
Antispasmodics,  203. 
Antizymotics,  637. 
Apiin,  554. 
Apiol,  554. 
Apomorpbia,  449. 
Aqua  ammonise,  121,  586. 

ammoniie   fortior,  121, 
586. 

ohlorini,  633. 
AqusB,  18. 
Arabin,  593. 
Araroba,  473. 
Arbuten,  513. 
Argel,  198,477. 
Argenti  cyanidnm,  55, 199. 

nitras,  48. 

nitras  dilutus,  55. 

nitras  fusus,  48. 

oxidum,  56. 
Argentum,  47. 
Argol,  198. 
Argyria,  54. 
Arnica  flowers,  169. 

root,  169. 
Arnieina,  169. 
Aromatic  bitters,  85. 

powder,  86. 

spirit  of  ammonia,  121. 

sulphuric  acid,  102. 

syrup  of  rhubarb,  474. 

tincture    of     rhubarb, 
474. 
Aromntics,  84. 

true,  85. 
Arrow-root,  597. 
Arseniiite  of  sodium,  397. 
Arsenic,  384. 

antidotM  for,  397. 

as  a  caustic,  589. 

eating,  389. 
Arsenical  pnper,  compound, 
395. 

paste.  589. 
Arsenioi  iodidum,  398. 
Arseniosum,  384. 
Arson ious  acid,  384. 

ointment,  589. 
Arson ite  of  potassium,  397. 
Artificial  camphor,  135. 
Asafetida,  205. 
Asiatic  pill,  394. 
Aspidium,  621. 

mixture,  206. 
Afsafoetida,  205. 
Astley    Cooper's    arsenioas 

paste,  589. 
Astringents,  25. 


Astringents,  mineral,  82. 

vegetable.  26. 
Atomization,  21,  638. 
Atropia,  249,  277. 

antagonism  to  Calabar 
bean,  330. 

antagonism     to     jabo- 
randi,  633. 
Atropiee  sulphas,  275. 
Aurantii  amari  cortex,  89. 

dulois  cortex,  89. 

flures.  89. 
Azodarach,  616. 


Balm,  89. 

Balsam  of  Peru,  549. 

of  Toln,  549. 
Balsamum        Peravianum, 
649. 

Tolutanum,  549. 

traumaticum,  549. 
Banks  oil,  420. 
Barbadoes  aloes,  475. 
Barberry,  68. 
Bark  of  pomegranate  root, 

Barley,  598. 

water,  598. 
Barytina,  168. 
Bassorin,  594. 
Baths,  cold,  680. 

hot,  521,  667. 

Turkish,  521. 

vapor,  521. 
Bean  of  St.  Ignatius,  318. 
Bcarberry,  513. 
Bebeeria,  58. 

sulphate,  58. 
Bebeeru  bork,  58. 
Belladonna    in    opium -poi- 
soning, 268. 

leaves,  249. 

planter,  275. 

root,  249. 
BelladonnsB  f"Iium,  249. 

radix.  249. 
Benzoic  noid,  546. 
Benzoin,  545. 
Bonzoinuro,  545. 
Berberina,  58,  484. 
Berberis,  58. 

Bicarbonnte   of   potassium, 
504. 

of  sodium,  612. 
Bichloride    of     methylene, 

302. 
Biniodide  of  mercury,  409. 
Bismuth,  42. 
Bismuthi  citms,  44. 

et  nmrannii  citras,  44. 

subcarbonas,  42. 

subnitras,  42. 
Birmuthum,  42. 
Bisulphate  of  quinine,  80. 
Bitartrate     of     potassium, 

506. 
Bitter  orange  peel.  89. 
Bitters,  peculiar,  GO. 


Bitters,  simple,  55. 
Blaok  draught,  478. 

drop,  236. 

ginger,  87. 

hellebore,  553. 

mustard,  683. 

oak,  31. 

pepper,  87. 

snakeroot,  213. 

wash,  410. 
Blackberry,  32. 
Blatta  orientalis,  512. 
Blistering  cerate,  581. 
Blisters,  578. 
Bloodroot,  447. 
Blue  galls,  SO. 

mass,  406,  470. 

ointment.  406. 

pilU,  406. 
Bluestone,  46. 
Boneblack,  627. 
Boneset.  59. 
Bonwill's  method  of  i 

thesis,  282. 
Boraeio  acid,  638. 
Borax,  638. 
Bougies,  21. 
Bran,  463. 
Brandy,  121. 
Brayera,617. 
Brazilian  sar8aparilh^  435. 
Bromal  hydrate.  344. 
Bromated  camphor,  209. 
Bromcamphor,  209. 
Bromide  of  ammonium,  341. 

of  camphor,  209. 

of  ethyl,  302. 

of  iron.  99. 

of  lithiam,  343. 

of  potassium,  332. 

of  quinine,  80. 

of  sodium.  342. 
Brominated  camphor,  209. 
Bromine,  592.  634. 
Brominium,  592. 
Broom,  497. 
Brown  mixture,  596. 

sugar,  464. 
Brucia,  803. 
Buchu,  512. 
Burgundy  pitch,  586. 

pilch  pla.«ter.  5S6. 
Burnt  alum,  34,  592. 
Butternut,  474. 
Butvl  chloral  hydrate,  356. 
Buxia,  58. 

C. 

Cacao  butter,  599. 
Cadmii  sulphas,  45. 
Cadmium,  45. 
Caffea,  214. 
Caffein,  214. 
Calabar  bean,  319. 
Calabarina,  319. 
Calamine,  45. 
Calamus,  90. 

Calcii  carbonas  pracipitats. 
614. 
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Calcii  pbospliM  prseipita- 

tas,  428. 
Calisaya  l>ark,  61. 
Calomel,  406. 

as  a  purg«,  470. 
Calorio,  663. 
Calumba,  59. 
Calx,  613. 

ehlortita,  63.3. 

sulphurata,  468. 
Cambnge,  487. 
Camphor,  2U6. 
Camphor,  artificial,  135. 

bromnted.  30tf. 

carbulat«(i,  210. 

mixture,  Ilope'i,  103. 

monobroroate  of,  209. 

water,  2U9. 
Camphora,  2U6. 
Camphorated    linotare     of 

opium,  235. 
Canada  balsam,  515. 

e.rigeron,  514. 

fleabane,  514. 

pitch,  586. 

pitch  planter,  586. 

turpentine,  615. 
Canellii,  88. 
Caona.  598. 
Canoabin,  244. 
Cannabis  Americana,  244. 

Indica,  244. 
Canquoin's  paste,  590. 
Cantnaridiil  collodion,  582. 
Cantharides,  520,  555,  579. 

cerate,  582. 


paper,  582. 
itnar" " 


Cantharidin,  579. 
Cantharis,  520,  579. 
Cape  aloes,  475. 
Capsicin,  88. 
Capsicum,  88,  585. 
Carawny.  88. 
Carbazutate  of  ammonium, 

83. 
Carbazotic  acid,  82. 
Carbo,  627. 

animalis,  627. 

animalis       pnrificatus, 
627. 

ligni,  627. 
Carbolatcd  camphor,  210. 
Carbolic  scid,  640. 

antidt>te  to,  651. 

as  an  antipyretic,  647. 

as  an  antixeptic,  651. 

parenchymatous   injeo- 
tiuD!*  of,  648. 

poisoniug,  649. 
Carbonate    of    ammonium, 
121. 

of  calcium,  614. 

of  lead.  41. 

of  lithium,  511. 

of  mngnesium,  465. 

of  potassium,  504. 

of  sodium,  612. 

of  zinc,  45. 
Cardamom,  86. 
Cardamom um,  86. 


Cardiae  sedatiTes,  154. 

stimulants,  117. 
Carminatives,  84. 
Carolina  je!<8amine,  363. 
Carrageen,  595. 
Carrageenin,  595. 
Carron  oil,  614. 
Carthagena  bark,  62. 
Carum,  89. 
Caryophylhis,  86. 
Casoarilla,  85. 
Cassava,  596. 
Cassia  bark,  86. 

fistula,  465. 
Casti lion's  powder,  614. 
Castor,  204. 

oil,  468. 

oil  beans,  468. 
Castoreum,  204. 
Catechu,  30. 
Cathartic  acid,  477. 
Cathartics,  455. 
Cathartine,  477. 
Caustic  potash,  588. 

soda,  612. 
Cayenne  pepper,  88,  585. 
Cera  alba,  600. 

flava.  600. 
Cerata,  19. 
Cerate  of  carbonate  of  line, 

45. 
Cerates,  19. 
Ceratum  cantharidis,  582. 

zinci  carbonatis,  45. 
Cerebrum,  galvanisation  of, 

579. 
Cerii  oxalas,  44. 
Cetaoeum,  599. 
Cetraria,  595. 
X7etrario  acid,  596. 
Cetrarin,  596. 
Chalk,  614. 

mixture,  614. 
Chamomile,  85. 
Champagne,  134. 
Charcoal,  627. 

poultices,  627. 
Cbarta  arsenical  is  compos* 
iU.  395. 

cantharidis,  582. 

sinapis,  585. 
ChartsB,  19. 
Chelerythrin,  448. 
Chemical  current,  685. 

food,  428. 
Chenopodium,  616. 
Chian  turpentine,  137. 
Chili  saltpetre,  507. 
Chillies,  88. 
Chimaphiln,  513. 
Chimaphilin,  513. 
Chinoidin,  82. 
Chinoidinum,  82. 
Chirctta,  59. 
Chloral,  344. 

alooholate,  344. 

camphor,  356. 

hydrate,  344. 

hydrate  poisoning,  353. 
Chlorate  of  plotassium,  611. 
46 


Chloride  of  ammoninm,  542. 

of  iron,  97. 

of   mercury,  corrosive, 
408. 

of  mercury,  mild,  406. 

of  potassium,  338. 

of  zinc,  590. 
Chlorinated  lime,  634. 
Chlorine,  633. 

water,  633. 
Chlorinum,  633. 
Chloroform,  293. 
Chloroformum   pnrificatum, 
294. 

venale,  293. 
Chondrus,  595. 
Chromic  acid,  592. 
Chrysaroba,  473. 
Chrysophanio  acid,  473. 
Churrus,  244.     . 
Cigarettes,  arsenical,  395. 
Cimicifuga,  213. 
Cinchona,  61. 

flava,  61. 

pale,  61. 

pallida,  61. 

red,  61. 

rubra,  61. 

yellow,  61. 
Cinchonidine,  82. 
Cinchoninee  sulphas,  81. 
Cinchonine,  81. 

sulphate  of,  81. 
Cinnamic  acid,  549. 
Cinnamon,  86. 

water,  86. 
Citrate  of  bismnth,  44. 

of  biemuih  and  ammo- 
nium, 44. 

of  iron,  99. 

of  iron  and  ammoninm, 
99. 

of  iron  and  qninia,  99. 

of  iron  and  strychnia, 
99. 

of  lithium,  511. 

of  potassium,  504,  527. 
Citric  acid,  199. 
Classification,  24. 
Climate,  21. 
Cloves,  86. 
Cockroach,  512. 
Codeia,  238. 
Cod-liver  oil,  420. 
Coffee,  214. 

Cohnheim's  salt  frog,  849. 
Cola  nut,  214. 
Colchiceina,  428. 
Colchici  radix,  428. 

semen,  428. 
Colchicia,  428. 
Colcbloum  root,  428. 

seed,  428. 
Cold  as  a  tonic,  670. 

in  pyrexia,  670, 

local  use  of,  668. 
Cold  cream.  600. 
Collodion,  606. 

with  oantharides,  582« 
CoUodium,  606. 


722 


GENERAL  INDEX. 


Oollodinm  cum  oantbaride, 
582. 

flexile,  A07. 
Colocynth,  482. 
Colocynthin,  482. 
Colooj^nthis,  482. 
Colnmbin,  59. 
Columbo,  59. 

Commcrciiil  bicarbonate  of 
sodiam,  612. 

chloroform,  293. 

oxide  of  sine,  44. 
Compound  arsenical  paper, 
395. 

sathartic  pills,  484. 

decoction    of    sarsapa- 
rilla,  436. 

extract    of    colooyntb, 
483. 

fluid  extract  of  sarsapa- 
rilla,  436. 

infusion     of     flaxseed, 
596. 

infusion  of  gentian,  57. 

infupion  uf  rose,  82. 

iodine  ointment,  415. 

jalap  powder,  482. 

mixture  of  iron,  97. 

mixture    of    liquorice, 
596. 

ointment  of  iodine,  415. 

pills  of  iron,  97. 

pills  of  rhubarb,  474. 

powder  of  ipecacuanha, 
526. 

powder  of  jalap,  482. 

powder  of  rhubarb,  474. 

solution  of  iodine,  415. 

spirit  of  ether,  211. 

spirit  of  juniper,  514. 

spirit  of  lavender,  89. 

syrup   of    sarsaparilla, 
436. 

syrup  of  squill,  550. 

syrup  of  the  phosphates, 
428. 

tincture  of  benxoin,  549. 

tincture  of  cardamom, 
87. 

tincture  of  catechu,  30. 

tincture  of  cinchona,  82. 

tincture  of  gentian,  58. 

tincture  of  iodine,  415. 
Confection  of  opium,  235. 

of  roue,  32. 

of  fcnna,  478. 
Confectiones,  18. 
Confections.  18. 
Conia,  377. 
Conii  folia,  377. 

fructus,  377. 
Continuous  current,  685. 
Convallamarin,  152. 
Convallaria  majalis,  152. 
Convallarin,  152. 
Cooper's  arsenions  ointment, 

589. 
Copaiha,  516. 
Copaivic  acid,  516. 
Copper,  45. 


Copperas,  635. 
Coptis,  60. 
Coriander,  89. 
Coriandrum,  89. 
Cornus  Florida,  60. 
Corrosive  chloride  of  mer> 
cury,  408. 

sublimate,  408. 
as  a  caustic,  591. 
Corsica  n  moss,  595. 
Cotton  root.  571. 
Counter-irritation,  575. 
Cowhage,  622. 
Coxe'v  hive  symp,  550. 
Craneshitl.  .32. 
Cream  of  tartar,  506. 
Creasote,  641. 
Creasutum,  641. 
Creta,  614. 

prasparata,  614. 
Croton  cnloral  hydrate,  356. 
Croton  oil,  459,  489. 
Crotonol.  489. 
Cryptopia,  243. 
Crystalline       hyoeoyamine, 

277. 
Cabeb,  518. 
Cubeha,  518. 
Cubebio  acid,  518. 
Cubebin,  518. 
Cupri  acetas.  48. 

sulphas,  45; 
Cuprum,  45. 

ammoniatum,  48. 
Cyanide  of  potassium,  197. 

of  silver,  55,  197. 
Cyanogen  gas,  197. 
Cydonium,  596. 
Cytisio,  169. 


Dandelion,  438. 

Daphnin,  438. 

Daturia,  277. 

Decocta,  17.  ^ 

Decoction  of  barley,  598. 

Decoctum  ohimaphilas,  514. 
sarsaparillsB  oomposi- 
tum,  436. 

Delphi nia,  antidote  for,  148. 

Deinulccnrs,  593. 

Denarcotized  opium,  235. 

Deodorised  tincture  of 
opium,  235. 

Depresso  motors,  319. 

Desulphurnting  disinfec- 
tants. 634. 

Dewee's  emmenagogue  mix- 
ture, 556. 

Dextro-quinia,  81. 

Diagnosis,  use  of  electricity 
in,  694. 

Dialyzcd  iron,  98. 

Diaphoretics,  521. 

Digestnnts,  623. 

Digitalein,  139. 

Digitalin.  137,151. 

Digitalinum,  137,  151. 

Digitalire.oin,  138. 


Digitalis,  137. 

BM  an  antipyretie,    141. 

BM  a  diurftie,  495>« 
Digit<inin,  139. 
Digitoxin,  1.H9. 
Diluents  605. 
Diluted  acetic  add,  20l. 

alcohol,  121. 

bydrocynnio  acid,   i^^ 

muriatic  acid,  li^lS:. 

nitric  acid,  104. 

nitromuriatio  aei<|,  jfj^ 

phosphoric  acid,  419, 

solution    of  snbttceiite 
of  lead,  41. 

tnlphurio  acid,  102, 
Diospyros,  32. 
Disiiifeciams,  629. 
Distilled  vinegar,  201. 
Diuretics,  491. 
Dogwood,  60. 
Donovan's     solution,   99^ 

418. 
Doses,  rules  for,  22. 
Dover's  powder,  526. 
Drastics  481. 
Dried  alum,  32. 

carbonate    of    lodiaBi 
612. 

sulphate  of  iron,  97. 


Eobolina,  558. 
Bfl'ects  of   medicines,  pri- 
mary,  19. 

of    medicines,  remote, 
19. 
Effervescing  draught,  504, 

527. 
Egg-nogg,  134. 
Elaterin,  485. 
Elaterium,  485. 
Electric  brush,  691. 
Electricity,  681. 

use  of,  as  a  tonio,  700. 
Elixir  Proprietatis,  477. 

of  valeriannte  of  ammo- 
nium, 205. 

of  vitriol,  102. 
Emetia,  443. 
Emetics,  439. 

mineral,  454. 

vegetable,  443. 
Emmenagogues,  552. 
Emollients,  599. 
Emplastra,  19. 
Emplnstrum  ammoniaei,54i. 

ammoniaci  cum  bydrar- 
gyro,  545. 

antimonii,  161. 

asiifaetid8&,  206. 

belladonnie,  275. 

hydrargyri,  406. 

picis  Burgundicse,  586. 

picis  Canadensis,  5  '^ 

picis    cum    cantharide, 
586. 

plumbi,  40,  606. 

resinsB,  40,  135,  606. 


GENERAL  INDEX. 


723 


EmplMtram     saponis,    40, 

600. 
Emulsin,  60,  584. 
Emulsions,  18. 
Endermio     Administration, 

21. 
Enemata,  456. 
English  aoonitia,  177. 

garlic,  &4tf. 
Epispastiofi,  675,  578. 
Ep«>m  salt,  478. 
Ergot,  558. 
Ergota,  558. 
Ergotio  acid,  558. 
Ergotin,  569. 
Ergotina,  558. 
Ergot inine,  558. 
Ergotism,  569. 
Erigeron,  514. 

Canadense,  514. 
Errhinef,  574. 
Esebarotio^  587. 
Es«rina,  319. 
Ess«nc«  of  peppermint,  89. 

of  upearmint,  89. 
Essential  salt  uf  lemons,  201. 
Ether,  288. 
Ethereal  oil.  211. 
Sthjl,  nit  ite  of.  367. 

oxide,  2^8. 
Eucalyptus.  9u. 
Euonjmus,  478. 
Bupatorlura,  59. 
Bxoito-motors,  303. 
Bxpeotorants,  537. 
Extract  of  aconite,  1S6. 

of  Amerioitn  hemp,  248. 

of  arnica,  170. 

of  belladonna,  275. 

of  black  hellebore,  490. 

of  butternut,  473. 

of  Calabar  bean,  330. 

of  chiretta,  60. 

of  oinehonia,  82. 

of   colohicum,  acetous, 
435. 

of  colocjnth,  483. 

of  oonium,  382. 

of  diinilelion,  434. 

of  digitaliM,  151. 

of  ergiit,  571. 

of  euonjmup,  478. 

of  gentinn,  58. 

of  hseinAtoxjIon,  31. 

of  hellebore,  490. 

of  bjosojnmus,  279. 

of  IgnatiH,  318. 

of  Indian  hemp,  244. 

of  krameria,  31. 

of  liquorice,  595. 

of  logwood,  31. 

of  May-ap|ile,  485. 

of  mix  vomica,  303. 

of  opium.  235. 

of  piMlophjIlum,  485. 

of  quaKsia.  57. 

of  rhHtanr,  31. 

of  rhubirb.  474. 

of  stramonium  leaves, 
277. 


Extract  of  stramonium  seed, 
277. 

of  taraxacum,  438. 

of  uva  ursi,  513. 
Eztracto,  18. 

fluida,  18. 
Extractuin  cannabis  IndicsB, 
244. 

bssmatoxyli,  31. 

jaborandi,  532. 

juglandis,  474. 

P. 

Faradio  current,  685. 
Faradization,  general,  703. 
Feeding  by  the  rectum,  626. 
Fennel,  88. 

water,  89. 
Ferri  carbonas  saccharatas, 
96. 

chloridura,  98. 

citras,  9H. 

et  aminooii  citras,  99. 

et  ammonii  sulphas,  99. 

et  ammonii  tartras,  99. 

et  pot  issii  tartrar,  99. 

et  quininsB  citras,  99. 

et  strychninsB  citras,  99. 

lactao,  99. 

ozidum  hydratum,  96. 

oxidum  hydratum  cum 
maj^nesia,  96. 

phosphtts,  99. 

palvi^  95. 

pyrophofphas,  99. 

sub-arbunas.  96. 

sulphas,  97.  6  (5. 

sulphas  extfOOita,  97. 

sulphas      pnecipitatns, 
97. 
Ferrum,  93. 

difllysatum,  98. 

reductum,  96. 
Figs,  464. 
Filix  mis,  621. 
Flaxseed.  596. 

meal,  596. 

oil,  .'•96. 
Fleabitne,  514. 
Fleming^s  tinctnre  of  aoo- 

nite.  186. 
Flexible  collodion,  607. 
Flowers  of  sulphur,  466. 
Fluid    extract    of     aconite 
root,  186. 

of  American  hellebore, 
166. 

of  arnica,  170. 

of  bella<ionna  root,  275. 

of   bitter  orange  peel, 
89. 

of  bnne^et,  59. 

of  bmyera,  617. 

of  buchu,  512. 

of  chiinaphila,  513. 

of  chiret'a,  60. 

of  oiroicifuga,  214. 

of  cinchonsB,  82. 

of  colchicum  root,  434. 


Fluid  extract  of  oolchicam 
Seeds,  434. 

of  col  umbo,  59. 

of  conium  seed,  S82. 

of  cubebs,  520. 

of  dandelion,  438. 

of  digitalis,  151. 

of  ergut,  571. 

of  eueal.vptus,  93. 

of  gelsemium,  372. 

of  gentian,  58. 

of  ginger,  87. 

of  hemp,  248. 

of  hops,  212. 

of  ipecacusnha,  448. 

of  juborandi,  532. 

of  krameria,  31. 

of  lemttn  peel,  89. 

of  liquorice,  596. 

of  lupulin,  213. 

of  matico,  520. 

of  nux  vomica,  303. 

of  pureira  brava,  513. 

of  rhatany,  31. 

of  rhubarb,  474. 

of  sanguinaria,  449. 

of  sarsaparilla,  436. 

of  seneka,  545. 

of  senna,  478. 

of  serpen  taria,  85. 

of  spigelia,  616. 

of  spigelia  and  senna, 
616. 

of  squill,  495. 

of  stramonium,  277. 

of  sumach,  32. 

of  swet* t  orange  peel,  89. 

of  taraxacum.  438. 

of  uva  nrsi,  513. 

of  Talorian,  205. 

of  veratrum  viride,  168. 

of  wild  cherry,  61. 
Fosniculum,  89. 
FootbHtb,  method  for,  535. 
Forced  injections,  468. 
Forces,  668. 
Fowler's  solution,  397. 
Frdre  Cosme,  arsenical  pasta 

of,  589. 
Fumigations,        mercurial, 

405. 
Fusel  oil,  857. 


Gadnin,  421. 
Qalactagogue,  469. 
Ualla,  30. 
Gallic  acid,  29. 
Gallo>tannio  acid,  26. 
Gallf,  30. 

Galvanic  current,  681. 
Gambir,  30. 
Gamboge,  487. 
Gambogia,  487. 
Gambogic  acid,  488. 
Gangrenous  ergotism,  510. 
Garlic  549. 
Gas  liquor,  542. 
Gaultheria,  89. 
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Golsemia,  369. 
QeUeminio  ftoid,  869. 
Gelsemium,  368. 
Gentian,  57. 
Gentiana,  57. 
Gentiopikrin,  57. 
Geniieio  acid,  57. 
Geranium,  S2. 
German  aoonitine,  177. 

chamomile,  85. 
Gin,  514. 
Ginger,  87. 

Glacial  aoetio  aoid,  201. 
Glauber  salt,  479. 
Glycerine,  600. 
Gljoerinum,  600. 
Glyoerita,  18. 
Gljcerite  of  egg,  603. 

of  gallie  acid,  29. 

of  starch,  603. 

of  tannic  acid,  29. 
Gljoyrrhiza,  595. 
Glycyrrhliin,  595. 

ammoniutum,  596. 
Goa  powder,  473. 
Goldthread,  60. 
Goose-grease,  599. 
Gossypii  radicia,  572. 

radiois  cortex,  571. 
Goulard's  extract,  41. 
Granati  fructus  cortex,  32, 
621. 

radicia  cortex,  32,  621. 
Granatuiu,  621. 
Granulated  citrate  of  mag- 
nesium, 479. 
Gray  powdt-r,  406. 
Green  galh,  30. 

ginger,  87. 

iodiile  of  mercury,  409. 
Guaiac,  436. 

acid,  437. 

as    an    emmenagogue, 
555. 

yellow,  437. 
Guaiaoi  lignum,  436. 

resina,  436. 
Guaiooic  acid,  437. 
Guaiaein,  437. 
Guaiacunic  acid,  437. 
Guaiacre>*inie  acid,  437. 
Guaiacum  wood,  436. 
Guarana,  214. 
Gum  arabic,  593. 
Gun  cotton,  606. 
Gunjah.  244. 
Gutta-percha,  607. 

H. 

Habit,  22. 
Ha*matin,  31. 
llECinaroxylin,  31. 
lln^matoxylon,  31. 
Hartshorn,   spirit    of,    121, 

610. 
Ha»hi!«h,  244. 
Heat,  663. 

Heavy  magne^iia,  465. 
oil  of  wine,  211. 


Helleborein,  490. 
Helleborin,  490. 
Helleburus,  490. 
Hemlock  pitch,  585. 

pitch  plaster,  58lw 
Hemp,  244. 
Herapathite,  62. 
Hive  syrup,  550. 
Hoffmann's  anodyne,  211. 
Honduras  saraapariiU,  435. 
Honey,  18. 
Hop  poultice,  212. 
Hope^s    camphor    mixture, 

104. 
Hops,  211. 
Hordeum,  59ft. 
Hot  bathe,  522. 
Humnlus,  211. 
Hu.xham's  tincture,  82. 
Hydragogue  diuretics,  49S. 
Hydragogues,  460. 
Hydrargyrum,  398,  470. 

ammoniatum,  410. 

chloridum    corrostvnm, 
408,  591. 

ebloridum  mite,  406. 

cum  ereta,  406. 

iodidum  rubrum,  409. 

iodidum  viride,  409. 

oxidum  flavum,  410. 

oxidum  rubrum,  410. 

sulphas  flavus,  410. 

sulphuretum      rubrum, 
410. 
Hydrate  of  chloral,  344. 
Hydrafed  oxide  of  iron,  96. 

sesquioxide  of  iron,  96. 
Hydrobromate    of    conine, 
382. 

of  horoatropine,  275. 

of  quinine,  80. 
Hydrobromic  acid,  343. 
Ilydrocblorate  apomor- 

phine,  449. 

of  morphine,  236. 
Hydrochloric  ncid,  102. 
Hydrocotarnine,  243. 
Hydrocyanic  acid,  187. 
Hyoscinc,  278. 
Hyosiyami  folia,  277. 

serai'n,  277. 
Hyo?cyaraine,  277. 
Hyosoyamus  leaves,  277. 

?eed,  277. 
ITypereme^is,  442. 
Hypodermic  injections,  20. 

injections,  dangers   of, 
236. 

injections    of   calomel, 
408. 


Iceland  moa^,  594. 
Idiogyncrasioa,  22. 
Iga«uric  acid,  303. 
Ignatia,  318. 
Ilex,  214. 

Incninpatibilities,  707. 
Indian  corn,  514. 


ladian  masl,  463. 

smut  of,  572. 

stigmata  of,  514. 
Indian  hemp,  244. 
ladiaa  lettBa,  477. 
Indican,  661. 
Indications  for  the  «M 

medial  nes,  19. 
Induced  cnrreBt,  686. 
Infusa,  18. 
Infusion  of  ImiyerA,  617"" 

of  buchu,  512. 

of  capsicum,  88. 

of  easearilla,  85. 

of  chamomile,  85. 

of  cinchona,  82. 
'  of  cloven,  86. 

of  columbov  59. 

of  digitalis,  151. 

of  ginger,  86. 

of  hop«,  212. 

of  juniper,  514. 

of  krameria,  31. 

of  pareira  brava,  51S» 

of  quassia,  57. 

of  rbatany,  31. 

of  senna,  478. 

of  aerpentaria,  85. 

of  tobaoeo,  377. 

of  valerian,  205. 

of  wild  cherry,  61. 
Infuaum  picis  liquidie,  5&I. 
Inunctions,  mercurial,  401. 
Iodide  of  arsenic,  398. 

of  potassium,  415. 
Iodine.  411,  634. 

ointment,  415. 
lodiam,  412. 
Iodoform,  418. 

ointment,  420. 
lodoformum,  418. 
lodum,  411. 
Ipecacuanha,  443. 

as  a  diaphoretic,  529. 

as  an  expectorant,  541. 
Irish  moss,  595. 
Iron,  93. 

by  hydrogen,  96. 

Quevenne's,  96. 
Iron  ruat,  96. 
Isopelleticrina,  622. 


Jaborandi,  527. 

antagonism  to  atropia, 
533. 
Jaj^uarandy,  527. 
Jalap,  481. 
Jalapa,  481. 
Jamaica  ginger,  87. 
Jame)>town  weed,  276. 
Jamguarandi,  527. 
Jervia,  162,  168. 
Juglana,  474. 
Juice  of  conium,  382. 
Juices,  18. 
Juniper,  514. 
Juniperus,  614. 
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Kameela,  622. 
KaUleotronoat,  691. 
Keotish  oiBtment,  686. 
Kino,  30. 

KiDo-tannio  aoid,  26. 
Kinovio  aoid,  62. 
Kola  nut,  214. 
Kootsin,  617. 
KooMo,  617. 
Krameria,  31. 


L. 

Labarraque*!  solution,  634. 
Lactate  of  iron,  99. 
Lactic  acid.  1 07. 
Lacto-photphate    of    lime, 

428. 
Lactucarium,  212. 
Lactucio,  212. 
Lady  Web«ter  pillt,  477. 
Lard,  599. 
Laudania,  242. 
Laudanum,  235. 

deodorised,  235. 
Lavandula,  89. 
Lavender,  89. 
Laxatives,  463. 
Lead,  34. 

acetate  of,  41. 

carbooare  of,  41. 

nitrate  of,  42. 

oxide  of,  40. 

plaster,  40,  606. 

poisoning,  35. 

water,  41. 
Ledoyen'i  disinfeotaat  solu- 
tion, 42,  634. 
Lemon-juice,  199. 
Lemon  peel,  88. 
Lemons,  essential   lalt   of, 

200. 
Levant  wormseed,  617. 
Lichen  starch,  595. 
Lichenin,  595. 
Lichsteario  acid,  59S. 
Light  magnesia.  466.    . 
Lignum-vitee.  432. 
Lily  of  the  valley,  162. 
Lime,  613. 

as  a  disiafeetant,  637. 

juice,  199. 

lacto-ph^Hiphate  of,  428. 

liniment.  613. 

water,  613. 
Limonis  cortex,  88. 
Lini  farina,  596. 
Liniment  of  ammonia,  686. 

or  camphor,  209. 

of  chloroform,  ]t02. 

of  tur|»entine,  586. 
LinimentH,  19. 
Linimentnm  oaleif.  613. 

oanthari'lis,  682. 

sapo«i%  209. 
Linum,  696. 


Liquor    ammoiiii    aeetatis, 
633. 

arsenic!  et  hydrargyri 
iodidi,  418. 

bismathi    et    ammonii 
oilratis,  43. 

calcis,  613. 

fern  ohloridi,  97. 

ferri  subrulphatis,  97. 

ferri  tersulpbati«,  97. 

gutta-percbfc,  604. 

hydrargyri  nitratis,  59 1. 

iodi  coinpositns,  415. 

magnesii  citratis,  479. 

morphisB  sulphatis,  236. 

paocreatious.  625. 

plumbi  subaoetatls,  41. 

plumbi   subaeetatis  di- 
lutus,  42. 

potass  e,  ni2. 

potassii  arsenrtis,  397. 

potassii  citratiit,  504. 

potttssii  permanganutis, 
632. 

BodsB,  610. 

sodiB  oUlorinatSB,  634. 

sodii  ari(eniati«u  397. 

ainoi  ohloridi,  690. 
Liquorcs,  IS. 
Liquorice,  596. 

rout,  5i5. 
Lisbon  diet-drink,  436. 
Litharge,  40. 
Lithii  carbon  a^  511. 
Lithium,  bromide  of.  343. 
Liver,  aetion  of  cathartics 

on,  467. 
Lobelia,  3ff 7,  541. 
Lobelio  acid.  367. 
Lobelina,  367. 
Logwood,  31. 
Lozenges  of  vubebs,  519. 

of  ipecacuanha,  541. 

of  ipecacuanha  and  mor- 
phia, 5U. 

of  santonin,  620. 
Lngol's  solution,  415. 
Lunar  oauntie,  48. 
Lupulin,  212. 
Lupulina,  212. 
Lyotouia,  176. 


Mace,  86. 
Maois.  86. 

Magendie's  solution,  237. 
Magnesia,  465 
Magnesia  pomierofa.  465. 
Magncni  carbonas,  465. 

sulphoji,  478. 
Maiienic  acid,  514. 
Male  fern.  621. 
Malic  aeid,  32. 
Manganese,  99. 

black  oxide  of,  99. 

sulphate  of.  100. 
Mangani    oxidum   nigmm. 


•alphaa,  106. 


Manna,  465. 
Mannite,  466. 
Maranta,  697. 
Massa  copaibas,  618. 
Mat6,  214. 
Materia  medica,  2. 
Maticia,  520. 
Matico,  520. 
Matricaria,  85. 
May-apple,  481. 
Meadow  saffron,  428. 
Measures,  709. 
Meoonia,  243. 
Meconio  acid,  244. 
Medulla  sasstvfras,  696. 
Melifuta,  89. 
Mellita,  18. 
Mentha  piperita,  89. 

viridls,  89. 
Mercurial  ointment,  406. 

oleute,  406. 

plaster,  406. 

purgatives,  470. 
Mercury,  398. 

ammoniated,  470. 

faypodermie  use  of,  406* 

with  chalk,  406. 
MeUchloral,  356. 
Methenyl  chloride,  293. 
Methylene  bichloride,  302. 
Mesereon,  438. 

ointment,  438. 
Mexereum,  438. 
Mild  chloride  of  mercury, 

406. 
Milk  of  assafetida,  206. 
Milk-punch,  134. 
Mineral  emeticii,  464. 

tonics,  93. 
Mistura  ammoniac!,  545. 

cretsB,  614. 

ferri  oomposita,  97. 

glycyrrhiisB  oomposita, 
596. 
Mistune,  18. 
Mixture  t>f  assafetida,  206. 

of  chloroform,  302. 

of  citrate  of  potassium^ 
604. 
Molasses,  464. 
Moaarda,  89. 
Monobromata   of  camphor. 

209. 
Monsel's  solution,  97. 
Morphina,  236. 

and  chloral,  231. 
MornhisB  acetaa,  236. 

nydrochluras,  236. 

murias,  236. 

Bulpha^  236. 
Moschus,  203. 
Motor  points,  699. 
Mucilage    of    gum   arabie, 
594. 

of  quince-seed,  596. 

of  sassafras  pith,  596. 

of    slippery -elm   bark, 
594. 

of  tragacanth,  594. 
Maeilagines,  18. 
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Mncuna,  622. 
Mulled  wine,  134. 
Muriate  of  ammonia,  542. 

of  moq[>hiDe,  236. 
Muriatio  aoiJ,  1U2. 

as  a  caustic,  502. 
Muscaria,  antidote  for,  151. 
Musk,  203. 
Mustiurd,  5S3. 

as  an  emetic,  453. 

paper,  585. 
Mutton  suet,  599. 
Mydriasis,  249. 
Mydriatics,  2J9. 
Myritftioa,  86. 
Myron  10  aoid,  584. 
Myrrh,  552. 
Myrrha,  552. 

N. 

Kapellioa,  175. 
Narcein,  237. 
Narootina,  241. 
Nectandra,  58. 
Neutml  mixture,  504,  527. 
Nicotia,  241,  372. 
Niootinnin,  372. 
Nitrate  of  ammonium,  121. 

of  lead,  42. 

of  mercury,  solution  of, 
591. 

of  potassium,  506. 

of  silver,  47. 

of  sodium,  507,  613. 
Nitre,  506. 
Nitric  acid,  103. 

as  a  caustic,  591. 
Nitrite  of  amy!,  357. 

of  ethyl,  367. 

of  potoiisium,  366. 

of  feudium,  366. 
Nitrites,  action   of,    on  the 

blood,  361. 
Nitrogen  monoxide,  283. 
Nitrogl.x  cerine,  366. 
Nitrohydrochlorio  acid,  105. 
Nitromuriiitic  acid,  104. 
Nitrous  acid,  104. 

oxide,  283. 
Norwood's  tincture  of  rera- 

trum  vixide,  168. 
Nutgall,  30. 
Nutmeg,  86. 
Nux  vomica,  303. 


Ohm's  law,  682. 
Oil  of  amber.  211. 

of  ani(<e.  89. 

of  ciijoput,  88. 

of  OAUiphor,  209. 

of  carawiiy,  88. 

of  cinnamon,  86. 

of  cloves,  86. 

of  copaiba,  518. 

of  coriander,  88. 

of  oubeb,  520. 

of  erigeron,  137,  514. 


Oil  of  eucalyptus,  93. 

of  fennel,  88. 

of  gaultheria,  90. 

of  juniper,  514. 

of  lavender,  89. 

of  mustard,  584. 

of  nutmeg,  86. 

of  pepper,  87. 

of  peppermint,  90. 

of  pho^iphorus,  116. 

of  pimento,  86. 

of  rosemary,  90. 

of  rue,  554. 

of  sassafras,  438. 

of  savine,  553. 

of  spearmint,  90. 

of  succinum,  211. 

of  Ur.  550. 

of  turpentine,  135,515, 
585. 

of  valerian.  204. 

of  vitriol,  100. 

of  worinseed,  616. 
Ointment,  19. 

of     ammoniated    mer< 
cury,  410. 

of  antimony,  161. 

of  belladonna,  275. 

of  benzoin,  549. 

of  carbonate  of  lead,  41. 

of  gallic  acid,  29. 

of  galls,  30. 

of  iodine,  415. 

of  mozereon,  438. 

of  nutgall.  30. 

of  oxide  of  zinc,  45. 

of  red    iodide   of  mer- 
cury, 410. 

of  roiie  water,  600. 

of  stramonium,  277. 

of  tannic  acid,  29. 

of  veratria,  176. 

of  yellow  oxide  of  mer- 
cury, 410. 
Olea  destillata,  18. 
Oleate  of  mercury,  406. 
Oleatum  veratrinsB,  176. 
Oleoresin  of  black   pepper, 
88. 

of  capsicum,  88. 

of  cubeb.  520. 

of  forn.621. 

of  ginger,  87. 

of  lupulin,  212. 
Oleoresinse,  18. 
Oleum  cajuputi.  88. 

chenopodii,  616. 

erigerontis,  514. 

morrbuce,  420. 

phosphoratum,  116. 

ricini,  468. 

succini        rectifioatum, 
211. 

terebinthinas,  135. 

theobroinsB,  599. 

tiglii.  489. 
Opiania.  244. 
Opium.  221. 

alkaloids,  239. 

poisoning  by,  231. 


Opium,  Turkey,  221. 
Orange  flowers,  89. 

flower  water,  89. 

peel,  89. 
Oxalate  of  ceriam,'  44. 
Oxalic  acid,  201. 
Oxide  of  antimoay,  155. 

of  ethyl,  288. 

of  iron,  hydrated,  96 

of  lead,  40. 

of  silver,  55. 

of  sine,  45. 
Oxytocics,  557. 
Oyster-shell,  610. 


Pale  cateohtt,  30. 

cinchona,  61. 

rose,  32. 
Pancreatic  diastase,  625. 

extracts,  625. 
Pancreatin,  625. 
Papaverina,  242. 
Paraglin.  435. 
Paraglinio  acid,  435. 
Paraguay  tea,  214. 
Paramorphia,  241. 
Paregorio,  235. 
Pareira.  512. 

brava,  512. 
Parsley,  554. 
Pearl  ash,  504. 

sago,  597. 
Pediluvium,  method  for,  535« 
Pelletierina,  622. 
Pellitory,  573. 
Pelosia,  58. 
Pepo,  621. 
Peppermint,  89. 

water,  89. 
Pepsin,  623. 
Pepsina,  623. 
Peptonized  beef  tea,  625. 

gruel,  625. 

milk.  625. 
Permanganate  of  potassium, 

t:\2. 
Persimmon,  32. 
Petroselinum,  554. 
Pharmacology,  17. 
Pharmacopoeia,  17. 
Pharmacy,  17. 
Phenic  acid.  640. 
Phenylic  alcohol,  640. 
Phosphate  of  CHleiam,  426. 

of  iron,  99. 

of  sodium.  480.  < 

Phosphide  of  zinc,  116. 
Phosphoric  acid,  426,  558. 
Phosphorus,  107. 

antidote  to,  114. 
Physostigma,  319. 
Physostigmia,  319. 
Piora  acooitia,  177. 
Picric  acid,  82. 
Pikropodophyllin,  485. 
Pill  of  aloes.  477. 

of  aloes  and  aasafetida, 
477. 
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Pill  of  aloes  and  mastic,  477. 

of  aloes  nod  myrrh,  477. 

of  assafetiila,  2U6. 

of  earb'tnate  of  iron,  96. 

of  iron,  477. 

of  mercurj,  400. 

of  opium,  236. 

of  rhubarb,  474. 
Pilocarpine,  527. 
Pilul&  terri  carbonatls,  96. 
Pilnlm,  19. 

asafaetidee,  206. 

o»thartic8D    compositss, 
484. 

ferri  eompositse,  97. 

ferri     rhei    oompositss, 
474. 

phosphori,  116. 
Pimenta,  86. 
Pimento,  86. 
Pinkruot,  615. 
Piper,  87. 
Piperin,  87. 
Pipsissowa,  513. 
Pitch.  550. 
Piz  Burgundica,  586. 

Cana<ien«i8,  586. 

liquida,  550. 
Plasma,  603. 

Plaster  of  ammoniac,  with 
mercury,  545. 

of  DurguH'lypit'h,  586. 

of  Canada  pitch,  586. 

of  pitch  with  canthari- 
des,  586. 
Plnmbi  acetas,  41. 

carbonos,  42. 

nitras.  42. 

oxidum,  40. 
Plambum,  34. 
Podophyllin.  485. 
Podophyllinio  acid,  485. 
Podophyllutoxin.  485. 
Podophyllum,  484. 
Polygalic  acid,  544. 
Pomegranate  rind,  32,  621. 
Poppy,  221. 
Porphyroxia,  243. 
Potash  salts,  504. 
Potassa,  587-610. 

cum  caloe,  589. 

sulphurata,  467. 
Potas«ii  acetax,  504. 

bicarbonas.  504. 

bitortras,  506. 

bromidum.  332. 

earbonas,  504. 

ohioras.  509. 

oitras.  504. 

oyanidum,  197. 

et  sodii  Urtras,  480. 

iodidum,  415. 

nitras,  506. 

nitris,  366. 

permanganas,  632. 

sulphas,  480,  506. 

tartras,  506. 
Potassium,  498. 
Potentilla  tormentilla,  32. 
Poultices,  603. 


Poultices,  opium,  235. 
Precipitate  ointment,  410. 
Pracipitated    carbonate    of 
calcium,  614. 

carbonate  of  iron,  96. 

carbonate  of  sine,  45. 

phosphate  of   calcium, 
428. 

sulphur,  466. 
Prepared  chalk,  614. 

oyster-shell,  614. 
Prescribing,  art  of,  705. 
Pride  of  China,  616. 
Primary  current,  685. 
Propenyl  alcohol,  600. 
Propylamin,  421,  558. 
Prutectives,  606. 
Prutiodide  of  mercury,  409. 
Prunes,  464. 
Prunus  Virginiana,  60. 
Prussic  acid,  187. 
Pseudaconitia,  177. 
Pseudomurphia,  244. 
Pucoin,  447. 
Pulveres,  19. 

aromntious,  86. 

offer vescentes,  480. 

glycyrrhisiB     composi- 
tus,  478. 

ipecacuanhsB    composi- 
tus,  526. 

jalapm  componitus,  482. 

parturiens,  565. 

rhei  compositus,  474. 
Pumpkin  seed,  621. 
Purgative  enemas,  460. 
Purgatives,  455. 
Purges,  468. 
Purging  cassia,  465. 
Purified  aloes,  477. 

animal  charcoal,  627. 

chloroform,  294. 
Pyrethrum,  573. 
Pyrogallic  acid,  27. 
Pyrophosphate  of  iron,  99. 
Pyroxylin,  606. 
Pyroxylum,  606. 


Quassia,  57. 
Quassin,  57. 
Quercitron,  .31. 
Quercus  alba,  31. 

tinctoria.  31. 
Quevenne's  iron,  95. 
Quince-seed,  596. 
Quinina,  62. 

as  an  abortifacient,  71. 

as  an  antipyretic,  75. 

bromide  of,  80. 

dihydroxyle.  74. 

tanniite  of,  80. 
Quininas  sulphas,  62. 
Quinidia,  80. 
QuinidinsB  fulphas,  81. 
Quinoi<lin,  82. 
Quinoidine  (animal),  77. 


R. 

Rectified  oil  of  amber,  211. 
Red  cinchona,  61. 

iodide  of  mercury,  409. 

oxide  of  mercury,  410. 

precipitate,  410. 

rose,  31. 

sulphuret  of  mercury, 
410. 

wine,  121. 
Reduced  iron,  96. 
Refrigerant  diuretics,  498. 
Rennet,  620. 
Resin  of  jalap,  482. 

of  May-apple,  485. 

of  podophyllum,  485. 

of  scammony,  484. 

of  veratrum  viride,  165. 

plaster,  40,  135. 
Resina,  135. 
ResinsB,  18. 
Rhabarbin,  473. 
Rhatany,  31. 
Rhein,  47.3. 
Rheum,  472. 
Rhodeoretin,  481. 
Rhubarb,  472. 
Rhus  glabra,  32. 
Rochelle  salt,  480. 
Roman  chamomile,  84. 
Rosa  centifoliii,  32. 

Gallioa.  31. 
Rosemary,  89. 
Rose-water,  32. 
Rosin,  135. 
Rosmarinus,  89. 
Rottlera,  622. 
Rottlerin,  622. 
Rubefacients,  577,  583. 
Rubus,  32. 
Rue,  554. 
Russian  bath,  521. 
Ruta,  554. 
Rutin,  554. 


8. 

Sabadilla,  168. 
Sabadillia,  168. 
Sabina,  553. 

Saccharate  of  lime,  650. 
Saocharated    carbonate     of 
iron,  96. 

iodide  of  iron,  98. 
Sage,  89. 
Sago,  597. 
Sal  ammoniac,  542. 

prunelle,  507. 
Salicin,  60,  664. 
Salicylic  acid.  658. 

as  an  antipyretic,  661. 

wadding,  663. 
Salicyluric  acid,  658. 
Saline  purgatives,  478. 
Salix,  60. 
Salseparin,  435. 
Salt  of  sorrel,  201. 
Saltpetre,  607. 
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Salvia,  89. 
Sanguinuria,  447. 
Sanguinarina,  447. 
Santonnte  of  sodium,  021. 
Santonica,  617. 
Santonin,  617. 
Santoninio  acid,  017. 
Santoninuin,  617. 
Saponin,  544. 
Sarsaparilla,  4.35. 
Sarfaparillin,  435. 
SassalrHS,  4^8. 

pith.  596. 
Savinc,  55:{. 
Soaminoniuin,  483. 
Soaminuny,  483. 
Scilla,  454,  493,  550. 
Soillain,  493. 
Soillin.  493. 
Scillipiorin,  493. 
Soillitin,  493. 
Soillitoxin,  49.3. 
Soleroiinio  acid,  558. 
Solerotiuin,  557. 
Sooparin,  497. 
SoopariuK,  497. 
Soadamoie's  mixtare,  433. 
Soulein.  493. 
Seidlitz  powders,  480. 
Senega,  544. 
Senelica,  544. 
Senna,  477. 
Septfuil,  32. 
Serpen  tarin,  85. 
Sesquichlonde  of  iron,  98. 
Shore  oil.  42il. 
Sialagogues,  573. 
Silver,  47. 
Simarubn,  57. 
Simple  bitters,  56. 
Sinapin.  584. 
Sinapiuic  acid.  584. 
Sinapin  alba,  583. 

nigrn,  583. 
Sinapisin.  584. 
Sipeerin,  58. 
Slippery-elm  bark,  594. 
Smelling-cailts,  574. 
Smilaoiii,  435. 
Smut  of  Indian  com,  572. 
Snake  root.  213. 
Soap  liniment,  209. 

phuter.  40,  626. 
Soootrino  aloes,  475. 
Soda,  612. 

powders,  612. 
Sodii  nceta!«,  613. 

arseniMS,  397. 

biboras.  628. 

bicar>'onas,  612. 

bicurb<ma^  venalis,  612. 

broraidura,  342, 

carb*nas,  612. 

carbonas  exsiccata,  612. 

nitrati,  613. 

phoi>pha8,  479. 

pulphas,  479. 
Sodium,  610. 

Solution  of  acetate  of  am- 
monium, 533. 


Solution  of  arieniate  of  co- 
dinm,  897. 
of  ar«eniou8  acid,  398. 
of  arsenite  of  potaMiam, 

397. 
of  chloride  of  zinc,  591. 
of  chlorinated  soda,  ^34. 
of   citrate    of    magne> 

slum,  479. 
of  citrate  of  potasfliHOi, 

504. 
of  gutta-percha,  008. 
of  iodide  of  arsenic  and 

merourv,  414. 
of  lime,  613. 
of  nitrate  of  mercury, 

591. 
of  permanganate  of  po- 
tassium, 632. 
of  persulphate  of  iron, 

97. 
of  potassa,  610. 
of  soda,  612. 
of  subacetate  of  lead,  41. 
of  Bubsulphate  of  iron, 

97. 
of  salphate  of  morphia, 

237. 
of  tersulphate  of  iron, 
97. 
Spanish  flies,  579. 
Spartein,  497. 
Spasmodic  ergotism,  570. 
Spearmint,  89. 
water,  89. 
Spermaceti,  599. 
Spice  plasters,  585. 
Spigelia,  615. 
Spinal  \.-»rd,   galvaniaatioB 

of.  702. 
Spirit  of  ammonia,  121. 
of  ani8e,  89. 
of  camphor,  209. 
of  chloroform,  302. 
of  cinnamon.  86. 
of  juniper,  514. 
of  lavender.  89. 
of  lemons,  89. 
of  Mindererus,  533. 
of  nitrouH  ether,  534. 
of  peppermint,  89. 
of  tspoarmint,  89. 
Spiritus,  18. 

SBtheris        eompositus, 

211. 
aetheris     nitrosi,     498, 

534. 
ammonia?,  121. 
ammoniaa     aromaticuf, 

121. 
frumcnti,  121. 
vini  Oallici,  121. 
Squill,  493. 

as  an  emetic,  454. 
as  nn  expectorant,  550. 
St.  Ignatius'  bean,  318. 
Star  anise,  89. 
Sticking  piaster,  40,  135. 
Stigmata  of  Zea  mays,  514. 
Stimulating  diuretics,  512. 


Stntits  oil,  430. 
Stnunonii  folia,  276. 

■enen,  276. 
SinoHmium  learet,  276. 

ointment,  278. 

seed,  276. 
Stronger  aloobol,  111. 

ether,  2SS. 

wat<*r  of  ammenta,  121, 
679. 
Strychninae  sulphas,  317. 
Strychnine,  303. 

poisoning  by,  315. 
Stupes  of  turpentine,  136, 

586. 
Subacetate  of  eopper,  4T. 

of  lead,  41. 
Subcarbooa  te  of  bismuth,  42. 

of  iron,  96. 
Sublimed  sulphur,  408. 
Subnitrate  of  bismuth,  42. 
Suuci,  18. 
Succinum,  211. 
Succus  conii,  382. 

limonia,  200. 
Sugar,  4tS4. 

of  lead,  41. 

of  milk,  464. 
Sulphate  of  aluminium,  S4. 

of  ammonium,  121,142. 

of  atrof>ia,  275. 

of  bebeeria,  58. 

of  cadmium,  45. 

of  einebontdine,  82. 

of  cincrhunine,  81. 

of  copper,  47.  592. 

of  hyo.«cyfimine,  277. 

of  iron,  «7,  635. 

of  iron  and  ammoniam, 
99. 

of  magne^ium,  476. 

of  morphia,  236. 

of  potash,  480,  506. 

of  qutnidine,  81. 

of  quinine,  02. 

of  sodium,  479. 

of  strychnine,  317. 

of  sine,  44,  454,  591 
Sulphide  of  calcium,  468. 
Sulphites,  478. 
Sulpho-sinnpisin,  584. 
Sulphovinate     of     sodium, 

481. 
Sulphur,  466. 

lotum,  466. 

ointment.  467. 

pro'cipitatum.  460. 

sublimatum.  460. 
Sulphurated  antimony,  155. 

lime,  468. 
Sulphuret  of  antimcmy,  155. 

of  pota^sa,  467, 
Sulphuric  acid,  100. 

as  a  caustic,  591. 
Sulphurous  acid,  039. 
Sumach,  32. 
Suppositoria,  19. 
Suppositories  of  assafetMa, 
206. 

of  lead,  41. 
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8sppofiitori«t  of  lead   uai, 
opium,  286. 

of  morphia,  237. 

of  opium,  235. 

of  tannic  acid,  29. 
Sweet  orange  peel,  89. 
Sweet  spirit  of  nitre,  498, 

534. 
Sydenham's  laudanum,  235. 
Sympathetic,  galvanisation 

of,  701. 
Syrup.  18. 

of  acacia,  593. 

of  alth»a,  596. 

of  ginger,  87. 

of  iodide  of  iron,  98. 

of  ipecacuanha,  447. 

of  krameria,  81. 

of  liuie,  613. 

of  red  rose,  32. 

of  rbatany,  81. 

of  rhubarb,  474. 

of    sarsaparilla,     com  • 
pound,  436. 

of  seneka,  645. 

of  renna,  478. 

of  squill,  495,  560. 

of  swet't  orange  peel,  89. 

of  the  phosphates,  com- 
pound, 428. 

of  tar,  551. 

of  Tulu,  549. 

of  wild  cherry,  61. 
Sympi,  18. 
Syrupus  calcis,  618. 

ruscus,  464. 


Tabacom,  372. 

Table  of  proportion  by  mea- 
sure of  alcohol  contained 
in  one  hundred  parts  of 
different  wines,  etc.,  712. 

Table  of  relation  of  weights 
and  measures  of  the  U.  S. 
Pharmacopoeia  to  eaeb 
other,  710. 

Tables  of  relation  of  weights 
of  the  U.S.  Pbarraaoopceia 
to  metrical  weights,  710, 
711. 

Table  of  weights  and  meas- 
ures  of  the  metrical  sys- 
tem, 709. 

Table  of  weights  and  meas- 
ures of  the  U.  S.  Pharma- 
copoeia, 709. 

Table  showing  results  of 
cold-water  treatment  of 
typhus  and  typhoid  fever, 
674. 

Tseniin,  617. 

Tamarind.  464. 

Tamarind  us,  464. 

Tanaoetum,  556. 

Taonate  of  quinia,  81. 

Tannic  acid,  26. 

Tansy,  556. 

Tapioca,  596. 


Tar,  550. 

ointment,  551. 
water,  551. 
Taraxacum,  438. 
Tartar,  195. 

Tartar  emetic,  155,  454, 526, 
541. 
antidote  to,  28. 
TarUric  acid,  197. 
Tartrate  of  antimony  and 
potassium,  155. 

of  iron  and  ammonium, 
99. 

of  iron  and  potassium, 
98. 

of  potassium,  506. 

of  potassium  and   so- 
dium, 480. 
Temperament,  22. 
Terchloride  of  formyl,  293. 
Terebinthina,  135,  515. 

Canadensis,  515. 
Tersulphuret  of  antimony, 

155. 
Thebaia,  241. 
Theine,  214. 
Therapeutics,  17. 
Thymol,  665. 
Tinctura  ferri  chloridi,  97. 

opii,  235. 

opii  acetata,  235. 

opii  caniphorata,  235. 

opii  deodorata,  235. 
Tincturae,  18. 
Tincture  of  aconite  root,  186. 

of  aloes,  477. 

of  aloe*  and  myrrh,  477. 

of  arnica,  170. 

of  assafetida,  206. 

of  belladonna,  275. 

of  bensoin,  549. 

of  bitter  orange  peel, 

89. 
'  of  black  hellebore,  490. 

of  bloodroot,  449. 

of  Calabar  bean,  330. 

of  cantharides,  520. 

of  capsicum,  88. 

of  cardamom,  87. 

of  castor,  204. 

of  catechu,  30. 

of  chiretta,  60. 

of  chloride  of  iron,  97. 

of  cimicifuga,  214. 

of  cinchona,  82. 

of  cinnamon,  86. 

of  colcbicum,  484. 

of  col  umbo,  59. 

of  conium,  382. 

of  cubeb,  520. 

of  digitalis,  151. 

of  eucalyptus,  93. 

of  galls,  30. 

of  gelsemium,  372. 

of  gentian,  58. 

of  ginger,  87. 

of  guaiao,  437. 

of  guaiac,  ammoniated, 
437. 

of  hellebore,  490. 


Tincture  of  hemp,  248. 

of  hops,  212. 

of  hyosoyamus,  279. 

of  ignatiii,  318. 

of  iodine.  415. 

of  kino,  30. 

of  lobelia,  541. 

of  lupulin,  212. 

of  matico,  520. 

of  mu9k,  204. 

of  nutgall,  30. 

of  nux  vomica,  803. 

of  opium,  235. 

of  opium,  acetated,  235. 

of  opium,  camphorated, 
235. 

of   opium,    deodorised, 
235. 

of  quas<>ia,  57. 

of  rhubarb,  474. 

of  rhubarb  and  senna^ 
474. 

of  panguinaria,  449. 

of  serpentaria,  85. 

of  squill,  495. 

of  stramonium,  277. 

of  sweet  orange  peel,  89. 

of  Tolu,  549. 

of  valerian,  205. 

of    valerinn,    ammoni- 
ated,  205. 

of  veratrum  riride,  168, 
Tobacco,  372. 
Tonics,  56. 
Tormentil,  32. 
Tormentilla,  32. 
Tous  les-moii*.  598. 
Toxire«»in,  139. 
Tragaoanth,  594. 
Tragacantha,  594. 
Trimethylamin,  421,  658. 
Trinitro-oellulose,  606. 
Tripoli  senna,  477. 
Troches,  19. 
Troohisci  ipeoacuanhsB>  448. 

morphinee   et   ipecacu- 
anbae.  448. 
Trypsin,  625. 
Turkish  bath,  521. 
Turpentine,  135,  515. 

stupes,  136,  585. 
Turpeth  mioeraU  410. 


U. 

Ulmns,  594. 

fulva,  594. 
Unguenta,  19. 
Unguentum  antimonii,  161. 

aquae  rosae.  32,  600. 

plumbi  carbonati,  45. 

veratrinae,  176. 

tinoi  oxidi,  45. 
Urea,  elimination  of,  hr  th« 

skin,  525. 
Ursin,  513. 
Urson,  513. 
Ustilago  maidis,  572. 
Uva  ursi,  513. 
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V. 

Valerian,  204. 
Valeriana,  204. 
Valerianate  of  ammonium, 
205. 

of  amyl,  367. 
Valerianic  acid,  205. 
Vegetable  acidn,  197. 
Veratralbia,  168. 
Veratrine,  170. 

ointment,  176. 
Veratroidia,  162. 
Veratrum  album,  168. 

viride,  161. 

Tiride  as  a  diaphorotio, 
627. 

viride,  resin  of,  168. 

viride,  tincture  of,  168. 
Verdigris,  47. 
Vermicides,  615. 
Vermifuges,  615. 
Vesicatories,  578. 
Vienna  paste,  589. 
Vina,  18. 
Vinegar,  200. 

of  bloodroot,  449. 

of  lobelia,  368. 

of  opium,  235. 

of  snnguinaria,  449. 

of  squill,  495. 
Vinum  album,  121. 

antimonii,  161. 

mbrum,  121. 
Virginia  pnakeroot,  85. 
Viridia,  161. 
Vitriolnted  tartar,  480. 
Vomiting,  440. 


Vomiting,  treatment  of  eZ' 
oessive,  442. 

W. 

Waboo,  478. 

Warburg's  tincture,  535. 

Warming  plaster,  586. 

Washed  sulphur,  466. 

Water  of  ammonia,  121. 

Wax,  600. 

Weights  and  measures  of  the 

metrical  system,  709. 
Weights  and  measures  of  the 
United  States  Pharmaco- 
poeia, 709. 
West  India  pepper,  88. 
Whisky,  121. 
White  arsenic,  384. 

galls,  30. 

ginger,  87. 

hellebore,  168. 

lead,  41. 

mustard,  583. 

oak,  31. 

pepi)er,  87. 

precipitate,  410. 

precipitate     ointment, 
410. 

sngar,  464. 

turpentine,  135. 

vitriol,  44. 

wax,  600. 

wine,  121. 
Wild  cherry,  60. 
Wine  of  aloes,  477. 

of  antimony,  161. 

of  colohicum  root,  435. 


Wine  of  eolofaicnm  seed,  43Sl 

of  ergot,  571. 

of  ipecacuanha,  447. 

of  lobelia,  5.H7. 

of  opium,  235. 

of  rhubarb,  474. 

whey,  134. 
Wonnseed,  616. 

oil,  616. 

Y. 

Yaupon,  214. 

Yeast,  623. 

Yellow  cinchona,  61. 

jeesMnine,  368. 

oxide  of  mercnry,  4l*. 

sulphate    of    mercury, 
410. 

wash,  410. 

wax,  600. 
Young's  rule  for  doaea,  22. 


Zea  mays,  stigmaU  of,  514, 
Zino,  44. 

phosphide  of,  116. 
Zinci  acetaa,  45. 

carbonas     prsseipttaUiy 
45. 

chloridum,  590. 

oxidum,  45. 

oxidum  venale,  45. 

sulphas,  44. 
Zinoom,  44. 
Zingiber,  87. 
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Ahseeu: 

tannio  acid,  28. 

alofihol,  131. 
'     carbolic  acid,  644. 

permaDjsnnnte  of  potas- 
sium. 632. 
Acidity  of  tUtmach  : 

ammonia,  120. 
AcHt: 

arsenic,  394. 

iodine,  415. 

pho9uhorus,  108. 

solution   of  nitrate  of 
mercury,  591. 
Acne  rosacea : 

eajepur,  89. 

solution   of  nitrate  of 
mercury,  591, 
Aconite- potHott  in  ff  : 

alcohol,  131. 

treatment,  185. 
Adynamic  {'•vera  : 

ammonia.  119. 

alcohol,  130. 

camphor,  209. 

digiUlis.  149. 

opium,  231. 

onlorate  of  potassium, 
509. 

acetute  of  ammonium, 
533. 

spirit  of  nitrons  ether, 
534. 
Alcoholic  intoxication: 

ammonia,  120. 
Alimentnry  injlammation  : 

demulcents,  593. 
Amaurotit : 

opium,  234. 

strychnia.  312. 

santonin,  620. 
Amenorrkan  : 

earbonate  of  iron,  96. 

oantharides,  555. 

alf>e#,  88,  476,  558. 

aloe«  and  canella  pow- 
der, 88. 

turpentine,  516. 

aIcoh<»l,  531. 

seneka,  545. 

emmensif^Hgues,  552. 

myrrh,  552. 

hellebore,  553. 

iron,  552. 

savine,  554. 


Amenorrhea  : 

rue,  554. 

apiol,  655. 

guaiac,  556. 

cotton  root,  572. 
Anaemia : 

iron.  96,  97. 
Anmtthcaia  of  akin  : 

electricity,  700. 
Aneuriam : 

digiUlis,  148. 

iodide     of     potassium, 
413. 

ergot,  567. 
Angina  pectoria  : 

gum  arable,  594. 

nitrite  of  amyl,  363. 

nitrite    of    potassium, 
366. 

nitrite  of  sodium,  366. 

nitroglycerine,  366. 

chlorate  uf  potassium, 
511. 
Animal  poiaonina  : 

ammonia.  120. 

alcohol,  131. 
Aortic  diaeaae  : 

digitalis,  147. 
Aphthout  aore  mouth  : 

chlorate  of  potassium, 
511. 

borax,  639. 

carbolic  acid,  648. 
Araenical  polaoning  : 

treatment,  396. 
Arterial  excitement : 

aconite,  184. 

antimony,  159. 

gelseinium,  369. 

veratrnm  viride,  166. 
Aacitea  : 

elaterium,  487. 

chlorate  of  potassium, 
511. 

jalap,  482. 
Aathma  : 

eucalyptus,  92. 

belladonna,  267. 

gelsemium,  371. 

stramonium,  277. 

anaesthetics,  283. 

ether,  293. 

chloral,  352. 

nitrite  of  amyl,  364. 

lobelia,  368. 

nitroglycerine,  367. 

tobacco,  376. 


Aathma  : 

arsenic,  395. 

iodide    of     potassinm, 
416. 
Atheroma  : 

digitolis,  148. 


Bed-aorea  : 

chloral,  352. 

protectives,  606. 
Belladonna-poiaoning  : 

treatment,  275. 
Biliary  calculi: 

belladonna,  267. 
Bilioua  fever  : 

quinia,  78. 

calomel,  472. 

jnborandi,  531. 

Warburg's        tinctnrt, 
535. 
Biliouaneaa  : 

muriate    of    ammonia, 
544. 

nitro-muriatio        acid, 
105. 

ealomel,  472. 

podophyllum,  485. 

potassium  salts,  505. 
Bitea  : 

caustic  potash,  588. 
Bladder,  irritable  : 

buchu,  512. 

bops,  212. 

pareira,  512. 

Indian  com  silk,  514. 
Boila : 

phosphorus,  108. 

sulphide    of     calcium, 
468. 

sulphurated  lime,  468. 
Brain  aoftening  : 

phosphorus,  108. 
Bright* a  diaenae  : 

caffein,  220. 

oream  of  tartar,  606. 
•    jaborandi,  532. 

gallic  acid.  29. 

tincture  of  the  chloride 
of  iron,  98. 

diuretics,  491. 

diaphoretics,  625. 

water,  605. 
Bronchitis  : 

antimony,  160. 

apomorphia,  453. 
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Bronchitit : 

Rssafitida,  206. 

CalabHr  be  m,  329. 

bensoio  acid,  548. 

oil  of  amber,  211. 

oil  of  euoiilyptus,  92. 

oil  of  turpentine,   136, 
137. 

tartar  emetic,  160,  541. 

cimicifugn,  214. 

opium,  231. 

lobelia,  368. 

eanguinaria,  449. 

copjiiba,  518. 

cubebs,  519. 

expectoiants,  537. 

inhalations,  540. 

ipeoAcuHnha,  541. 

chloral,  352. 

chloride  of  ammonium, 
543. 

peneka,  544. 

alkalies,  536. 

ammoniac.  545. 

garlic,  549. 

squill,  550. 

Ptrychnia,  313. 

tar,  551. 

Burgundy  pitch,  586. 

demulo*  ntx,  593. 

liquorice.  596. 
Sronchorrhaea  : 

gallic  acid,  29. 

alum,  33. 

astringents,  539. 
JSuboea  : 

iodoform,  419. 

chloral,  352. 
Bum*  : 

Cnrron  oil,  614. 

carbonnte  of  lead,  42. 

carbolic  ncid,  648. 

Kentiph  ointment,  586. 

chiilk,  614. 
Bttrttfy  injfnmed  : 

carbolic  acid  injections, 
649. 


Cachexia  : 

glycerine,  602. 
Cancer : 

arsenic,  589. 

chloral.  352. 

coniuin,  382. 

acid  nitrate  of  mercury, 
591. 

iodoform,  419. 
Canertun  oris  : 

nitric  acid,  104. 
Carcinoma  of  gtomach  : 

bismnth,  43. 
Cardiac  dine'iBc^  chronic  : 

nitrite  of  amyl,  364. 

aconite,  184. 

digiUlis,  145. 

veratrum  viride,  167. 
Cardiac  dropsy  ; 

caffein,  220. 


Cardiac  dropty  : 
squill.  495. 
digitalis,  148,  496. 
Cardiac  failure  : 

nitrite  of  amyl,  365. 
Cardialgia  : 

antacids.  609. 
charcoal,  628. 
Cariea  : 

cod-liver  oil,  423. 
cloves,  86. 
Cataract : 

phosphorus,  108. 
atropia,  271. 
Catarrh  : 

balsam  of  Pern,  549. 
chloride  of  ammofnium, 

543. 
muriate    of    anmooi*, 
544. 
Catarrh,  chronic : 
asiiafetida,  206. 
benzoic  acid,  548. 
expectorants,  537. 
Catarrh  of  bladder  : 
bensoic  acid,  548. 
juniper,  514. 
thymol.  662. 
Catanh^  wuff^eative : 
allium,  650. 
apomorphia,  452. 
expectorants.  537. 
Catarrhal  pnf^tmonia  : 
cod  liver  oil.  423. 
alteratives,  540. 
Cerebral  excitement : 

bromide  of  potassium, 
338. 
Cerebri t is : 

electricity,  698. 
Chan  ere  f  : 

iodoform,  419. 
escharoiios,  587. 
Canquoin's  ptiste,  590. 
black        and        yellow 

wajihes,  411. 
chloride  of  zinc,  590. 
solution   of  nitrate  of 

mercury,  591. 
corrosive        sublimate, 

591. 
nitric  acid.  104,  592. 
Chapped   hand*,  lip*,   nip- 
plen  : 
benzoic  acid,  548. 
aolution   of    gutt«-por- 
cha,  608. 
Chloral  poiinming  : 

treatment  of,  354. 
Cholera  : 

ammonia,  121. 
camphor.  209. 
chloral,  352. 
sulphuric  acid,  101. 
nitrite  of  amyl,  365. 
Cholera  infantum  : 

sulphuric  acid,  101. 
chlorate  of  potassium, 

511. 
cold,  679. 


Chordee  : 

brominated     oamphtr, 

210. 
bops,  212. 
camphor,  209. 
Chorea  : 

arseDio,  394. 
Calabar  bean,  329. 
cimioifufira,  213. 
chloral,  351. 
conium,  381. 
bromide  of  iron,  99. 
bromide     of     sodion, 

343 
lobelia,  368. 
oxide  of  zinc,  45. 
Cirrhotit : 

nitro-mariatie        add, 
105. 
Coldf  a  general : 

Dover's  powder,  526. 
hot  hatha,  524. 
Colic  : 

assafetida,  206. 
atropia.  267. 
belladonna,  267. 
cajeput,  88. 
ehloroform,  36§, 
ether,  293. 
antacids,  609. 
ginger,  87. 
opium,  231. 
Colica  pietottMm  : 
alum,  33. 

sulphuric  acid,  101. 
belladonna,  267. 
chloroform,  300. 
Epsom  salt,  479. 
Colitia  : 

nitrate  of  silver,  5S. 
sulphate  of  magnesiom, 
479. 
Collapse  : 

ammonia,  120. 
blisters,  577. 
digiUlis.  148. 
heat,  668. 
mustard,  453. 
Warburg's        tiiietart^ 
536. 
CoUignative  nceatt  : 
gallic  acid,  29. 
alum,  3.3. 

sulphuric  acid,  101. 
belladonna,  268. 
ergot,  567. 
ipecacuanha,  446. 
Comdjflomata  : 

nitric  aeid.  591. 
chromic  acid.  .S92. 
carbolic  acid.  648. 
Congest  ion  of  brnin  : 

elateriom,  487. 
Congettinn  of  rord  : 

ergot,  567. 
CongeHion^  hrpntic  : 

nitro- muriatic        Acid, 
105. 
Congestion,  renal  .• 
juniper,  514. 
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OonjunetiritU  : 

alam,  33. 

anlpbate  of  oopper,  40. 

nitrate  of  silver,  51. 

yellow   oxide  of   mer* 
eaiy,  410. 
OomBtipattQm  : 

alam,  34. 

aloes,  476. 

belladoDDSy  267. 

strychnia,  313. 

general  treatment,  460. 

Calabar  bean,  329. 

castor  oil,  4ff8. 

podophyllam,  485. 

crackeil  wheat,  463. 

bran,  463. 

nn bolted  floor,  463. 
•    Indian  meal,  463. 

forced  enemata,  461. 

rhubarb,  474. 

gaiiibiige,  48S. 

croton  oil,  489. 

wahoo,  478. 
Contttmptiitn  : 

ood-liver  oil,  423. 
CunvuUioHt  : 

anaesthetics,  283. 

brouide  of   potassinm, 
339. 

broniinated     oamphor, 
210. 

ohloral,  351. 

garlic,  550. 

lobelia,  368. 

cubebs,  520. 

errhinee,  574. 

glycerine,  602. 

nitrite  of  amyl,  365. 
Cough,  to  qnfei  : 

belladonna,  267. 

prussio  acid,  195. 
Crampa  of  pregnancy  : 

chloral,  361. 
Croup,  wftuhranout : 

alum,  33,  453. 

glycerine,  602. 

ipeoacuaoha,  446. 

lime-water,  614. 

mercury,  410. 
CytUUj  chrunic : 

buohu,  512. 

iodine,  415. 

pareira.  512. 

nva  nmi,  513. 

turpentine,  515. 

oopaiba,  517. 

canthnridefi,  520. 

juniper,  663. 

salicylic  acid,  663. 

sea  mays,  514. 
Oif»torrhcBa  : 

ergot,  569. 


D. 

DtbUity : 

prunns  Virginiana,  61. 


Delirium  of  low /evert: 

musk,  204. 

valerian.  205. 

opium,  230. 

chloral,  350. 

bliiiters,  573. 
Delirium  tremene  : 

brominated      camphor, 
210. 

renitrum  viride,  166. 

hops,  212. 

opium,  230. 

bromide  of   potassium, 
338. 

chlortil,  350. 

croton  oil,  489. 
Dermal  gramfhe  : 

chromic  acid,  592. 

nitric  acid,  592. 
Diahet^e: 

oninm.  231. 

glycerine,  602. 

digestant)*,  623. 

thymol,  6rt6. 
Diabetee  iunipidue  : 

opium,  231. 
Diarrkcea  : 

aroranties,  84. 

tannic  acid,  28. 

caiechu,  30. 

antacids,  609. 

haomatoxylon,  31. 

alum,  33. 

acetate  of  lead,  41. 

bismuth,  43. 

eucalyptus,  92. 

oil  of  onjeput,  88. 

ipeeaeunnha,  446. 

sulphuric  acid,  101. 

magnei«i}i,  466. 

nitrous  acid.  104. 

oamphor,  209. 

opium,  231. 

pepsin,  625. 

belladonna,  268. 

strychnia,  313. 

castor  oil,  469. 

rhubarb,  474. 

ergot,  567. 

lime-water,  613. 

charcoal,  628. 
Diarrhoea,  chronic  : 

bismuth,  43. 

sulphate  uf  copper,  46. 

sulphate  of  iron,  97. 

sulphate  of  zinc,  44. 

nitro-muriatio        acid, 
106. 

maj^nesia,  465. 

oxide  of  sine,  44. 

copaiba.  517. 

ergot,  568. 

phosphate    of    sodium, 
480. 
Dilatation  of  heart : 

digitalis,  145. 
Diphtheria  : 

bensoio  acid,  548. 

oarbolio  aoid,  648. 

cold,  669. 


Diphtheria  : 

borax,  639. 

tincture  of  the  ebloride 
of  iron,  98,  679. 

muriatic  ao.d,  103. 

chlorate  of   potassium, 
509. 

lime- water,  614. 

salicylic  aeid,  662. 
Diphtheritic  paraliftia  : 

electricity,  698. 
Dieloeation  : 

anaesthetics,  283. 
Diureaity  exceteive  : 

turpentine^  515. 
Dropetf  : 

antihydropin,  512. 

bitartrateuf  potassium, 

&m. 

coloovnth,  483. 
convAl!arin.  152. 
oopaiba,  518. 
digitalis,  148,496. 
eltttcrinm,  487. 

gamboge.  4'<8. 
ot  bnt  >s,  52  k 

JaWorandi,  5:>2. 

ja'np,  482. 

sooparius,  498. 

spirt  of  nitrous  ether, 
535. 

srneka,  545. 

blisters,  578. 

squill.  495. 

veratria,  176. 
Djftentery : 

aoetaite  of  lead,  41. 

oold.  675. 

nitrous  a«*id,  104. 

opium,  231,  235. 

iodine,  415. 

ipecacuanha,  446. 

calomel,  472. 

castor  oil,  469. 

chlorate  of   potassium, 
511. 

oopaiba,  517. 

ergot,  567. 

flaxseed,  596. 

glycerine,  602. 
Dyemenorrhoea  : 

acetate  of  ammonium, 
533. 

aloes,  472. 

apiol,  555. 

belladonna.  267. 

oamphor,  209. 

guaiao,  555. 

nitrite  of  amyl,  364. 

cotton  root,  571. 
Dyepepeia  : 

alcohol,  132. 

charcoal,  628. 

ginger,  87. 

pi  peri  n,  88. 

muriatic  acid,  103. 

nitrate  of  silver,  52. 

pepper,  87. 

nitric  acid,  104. 

assafetida,  206. 
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stryobnia,  313. 
Calabar  bean,  329. 
mngDesia,  466. 
antacids.  609. 
taraxacum,  438. 
wahooi  478. 
Dyturia  : 

oonium,  382. 


Eeuema  : 

arsenic,  394. 

gljcerine,  602. 

oxide  of  line  ointment, 
45. 
Effutiotif  pen'eardtal : 

squill,  496. 
Effu9ioH,  plenral : 

squill.  495. 
Emphytrmn  : 

strychnia,  313. 
Empyent'i : 

iodine.  415. 
Endoenrditi*  : 

mercury,  403. 
Enteriti*  : 

nitrate  of  silrer,  53. 

opium,  231. 

sulphate  of  magnesium, 

m. 

chlorine,  634. 

caotur  oil,  469. 

flaxt<ee<l,  596. 

slippery  eira,  594. 
Enteritit,  ohntructice  : 

oalouiel,  472. 

ulmuH  fulva,  594. 

flaxticod,  596. 
EpididymitiH : 

nitmte  of  silver,  52. 
EpUfpty : 

oxide  of  sine.  45. 

aminoninted  copper,  47. 

nitrate  of  silver,  53. 

camphor,  209. 

bromide    of     camphor, 
209. 

ergot,  568. 

anaetitlirtics,  283. 

Calabar  bean,  330. 

bromide   of  potassium, 
389. 

bromide  of  sodium,  343. 

bromide  of  lithium,  343. 

bromide  of  ammonium, 
342. 

lohelix,  368. 

nitrite  of  amyl,  364. 

sanroiiin,  620. 
Epi ataxia  : 

tannic  acid,  28. 

erj^nt.  567. 
Ertfgipelaa  : 

nitriite  of  silver,  52. 

benzoic  acid,  548. 

borax,  639. 

sulphate  of  iron,  97. 


Erynptla*  : 

tincture  of  the  ehlorlde 

of  iron,  98. 
belladonna,  268. 
quinia,  76. 
iodine,  415. 

carbolic  acid  injections, 
648. 
Exophthalmic  goitre  : 
.   iodine,  414. 


Failure  of  heart  : 

ammonia,  119. 

digitalis,  148. 
Fatty  heart  : 

nitrite  of  amyl,  365. 
Faucitit  : 

nitrate  of  silver,  61. 
Fecal  accnmNlatiun  : 

black  draught,  478. 

£ps(*m  salt,  479. 
Feet,  tender  : 

tannic  acid,  28. 
Felon  : 

nitrate  of  silrer,  62. 

carbolic  acid,  648. 
Fetid  expectoration  : 

carbolic  acid,  647. 
Fever  : 

digitalis,  149. 

aconite,  184. 

cold,  609. 

chloral.  350. 

gelsemium,  371. 

muriatic  acid.  103. 

nitric  acid,  104. 

ammonia,  120. 

tartar  emetic,  159. 

lemon -juice,  200. 
Fibroid  tumort  of  uterue  : 

ergotin,  568. 
Fiteure  of  aiitia  : 

belladonna,  267. 

benzoic  acid,  548. 
Flooding  : 

ergot,  566. 

ipecacuanha,  447. 
Fragititaa  omiiiin  .* 

phosphates,  426. 
Furunclen : 

See  Boils. 


Galactorrhaen  : 

ergot,  568. 
Gangrene : 

nitric  acid,  104. 

carbolic  acid,  644. 
Gangreue,  hogpital  : 

bromine,  592. 

nitric  ncid,  104. 
Gaatralgin  : 

nlum,  3(. 

bismuth,  43. 

manjj^ane^e,  100. 

pru9i<ic  acid,  195. 

arsenic,  394. 


Oaetrie  catarrh  : 

chloride  of  ammoniiUBy 
644. 

bismuth,  43. 
Oaeirie  ulcer: 

nitrate  of  ailrer,  5S. 

oil  of  turpentine^  IM. 
Oaetritit  : 

nitrate  of  mlrer,  5S. 

Tt  ratrum  %  irida,  IM. 
Glands,  enlmtfrd  ; 

ammoniac,  645. 

earbolio  acid  ii^aetioiis, 
646. 

conium,  382. 

iodine,  416. 

mercury.  406. 

sulphuretted  lima,  468. 
Glaucoma  : 

atropia,  273. 
GUet: 

tincture  of  the  ehlorida 
of  iron,  98. 

turpentine.  515. 

oantharideo,  520. 
Goitre  : 

iodine,  414. 
Gonorrhctn  : 

acetyl  te  of  line,  46. 

antimony.  169. 

benzoic  ncid,  648. 

bismuth,  43. 

bromide  of  potaaioni, 
340. 

eucalyptuM,  93. 

nitrate  of  silver,  53. 

oil  of  crijceron,  614. 

tartar  euic  ic,  159. 

pareira.  612. 

copaiba,  617. 

cubebs,  519. 

matico,  620. 

quinia,  Hi. 

water,  6t>5. 
Gonorrhiraf  rhenmafiem : 

salicylic  aeid,  662. 
Gout : 

arsenic.  395. 

carbonnte    of   lithiam, 
511. 

iodide     of     potassiam, 
416. 

magnesia,  465. 

ood-liver  oil,  425. 

colchieuiu.  433. 

potassium,  505. 

rubefai'ieiit,  585. 
Goutf  relrorrtlriit : 

ether.  2UM. 
Grannlulinnn.  exuberant: 

burnt  alum.  592. 

sulphate  of  copper,  59! 

sulphate  of  zinc,  592. 
Gravel  : 

Indian  corn,  514. 

water.  606. 

benzoic  acid,  548. 
Gravetu  diieniie  : 

iodine.  414. 

ioda  sallit,  612. 
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OunUf  retraction  of: 
iodine,  415. 


H. 

Hmmatement : 

tannic  aoid,  28. 

gallic  acid,  29. 

■ubsulphate  of  iron,  97. 

oil  of  turpentine,  137. 
Hmmaturia  : 

gallic  acid,  29. 

turpentine,  516. 
Hatmoptifit : 

aluin,  33. 

acetate  of  lead,  41. 

gallic  acid,  29. 

ipecacuanha,  447. 

Bubttulphate  of  iron,  97. 

opium,  231. 

oil  of  turpentine,  137. 
-    astringent  inhalations, 
539. 

ergot,  567. 
Hay  fever  : 

quinia,  80. 
Headache  : 

ammonia,  120. 

antacids.  609. 

caffein,  219. 

magnesia,  466. 

ergot,  568. 
Tfeartburn  : 

antacids,  609. 
IJeart'dieeane  : 

aconite,  184. 

digiUlis,  145. 

liofTmann's      anodyne, 
211. 

verntrum  viride,  167. 

nitrite  of  amyl,  365. 
Hectic  fever  : 

prunus  Virginiana,  61. 

cold,  670. 
Hemiplegia  : 

strychnia,  312. 

electricity,  692. 
Hemorrhage  from  bowele  : 

tannic  acid,  28. 

oil  of  turpentine,  137. 
Hemorrhagee : 

astringents,  28. 

oil  of  erigeron,  614. 

oil  of  eucalyptus,  93. 

sulphuric  aoid,  101. 

matico,  520. 

subsniphate  of  iron,  97. 

ergot,  566. 
Hemorrhoide  : 

tannic  acid,  28. 

stramonium,  277. 

glycerine,  602. 

iodoform,  420. 

sulphur,  467. 

aloes,  476. 

cubebs,  519. 

tobacco,  377. 

ergotin,  569. 


Hepatic  aheceee  : 

chloride  uf  ammonium, 
544. 

escharotics,  587. 
Hepatic  C'tttgention : 

nitric  acid,  104. 

nitro-muriatio        acid, 
106. 

dandelion,  438. 

lemon  juice,  200. 

chlorine,  633. 

hydragogues,  460. 
Hepatic  torpor  : 

potash  salts,  505. 

wahoo,  478. 
Hepatitia  : 

nitro-muriatic        aoid, 
105. 

mercury,  403. 

chloride  of  ammonium, 
544. 
Hernia  : 

anaesthetics,  283. 

forced  enemata,  460. 
Hiccough : 

chloral,  351. 

musk,  204. 

oil  of  amber,  211. 

bellailoiina,  267. 

ether,  293. 
Hydrocele  : 

iodino,  415. 

carbolic  acid,  649. 
Hydrocrphalue  : 

iodide    of     potassium, 
417. 

iodoform,  419. 
Hydrophobia  : 

escharotics,  587. 

hyperemesis,  442. 

chlorate  of  potassinm, 
510. 
Hyperpyrexia  : 

quiniH,  76. 

salic.vllc  acid,  661. 
Hypertrophy  of  heart : 

digitttlis,  145. 

aconite,  184. 
Hypertrophy  of  uteru$  : 

ergot,  568. 
Hypochondriaeie  : 

alcohol,  131. 

electricity,  704. 
Hytteria : 

antispasmodics,  203. 

bromide  of  potassium, 
338. 

bromide  of  sodium,  343. 

brominated     camphor, 
210. 

musk,  204. 

valvrian,  205. 

ralerinnlo  acid,  205. 

assafetida,  206. 

camphor,  209. 

oonium,  382. 

electricity,  697. 

ansBsthetics,  283. 

ether,  293. 

oil  of  wormsMd,  616. 


Hyteria  : 

oil  of  amber,  211. 

Taleriaoaie  of   ammo- 
nium, 205. 
Hyeterical  patalyeia : 

electricity,  697. 


Impotence : 

turpentine,  516. 
Incontinence  of  urine  : 

belladonna,  267. 

bromide  ot  iron,  99. 

chloral,  352. 

strychnia,  313. 

turpentine,  516. 
IndigeetioH  : 

charcoal,  628. 

pepsin,  625. 
Infantile  coMvdeione  : 

aneesthetios,  283. 

assafetidl^  206. 

bromide  of  potassium, 
338. 

brominated     oamphor 
210. 

chloral,  352. 

oil  of  amber,  211. 

garlic,  550. 
Infantile  diarrhcea  : 

mercury     with    ohalk, 
406. 

phosphate   of  sodinmy 
480. 

thymol,  666. 
Infantile  paralyeit : 

electricity,  696. 

strychnia,  318. 
Inflammationt : 

aromatics,  84. 

borax,  639. 

lead,  4L 

blisters,  578. 

tartar  emetic,  159. 

mercury,  403. 

cold,  664. 

stramonium,  277. 

copaiba,  517. 
intermtttent  fever  : 

arsenic,  392. 

apiol,  555. 

chloride  of  ammoniomi 
543. 

eucalyptus,  92. 

ipecacuanha,  447. 

hot  bath,  524. 

nitrite  of  amyl,  865. 

piperin,  87. 

quinia,  78. 

salicylic  aoid,  662. 
Intertrigo  : 

chalk,  614. 
Inteatinal  catarrh  .* 

chloride  of  ammonium, 
544. 

eucalyptus,  98. 

forced  enema,  460. 
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Intetttnal  dyspepsia  : 

muriatic  acid,  102. 

Calabar  bean,  329. 
IntU99%uception  : 

forced  enema,  460. 
IriiU: 

atropia,  273. 

mercury,  402. 
Irritable  heart : 

digitalis*  147. 
Irritative  /evera  : 

acoDite,  184. 
Itch  : 

Bulphnr,  467. 


Jaundice: 

lemun-juice,  200. 

nitro-muriatio        acid, 
105. 

potassium  salts,  505. 

calomel,  472. 

forced  enema,  461. 

ipecaounnha,  447. 
Jointtf  chronic  injlammation 
of: 

blisters,  578. 

cod-liver  oil,  423. 

mercurial  plaster,  406. 
Joint»f  enlarged  : 

conium,  382. 

iodine,  414. 

eod-liver  oil,  423. 

empliistrum  «  ammoni- 
aoi,  545. 


Keratitie  : 

atropia,  269. 
Kidney 9 f  conyeetion  of  : 

giu,  514. 

flaxseed,  596. 


Labor  : 

anaesthesia,  282. 

chloroform,  299. 

ergot,  566. 
Laryngi^mue  etridulue  : 

belladonna,  267. 

chloral,  352. 
Laryntfitia  : 

gelsemium,  371. 

glycerine,  602. 

nitrate  of  silver,  51. 

mercury,  403. 

inhalations,  540. 
Lead-parnlyaia  : 

Btryehni»i,  312. 

electricity,  696. 
Lead-poiaonhiff  : 

atropia,  2197. 

alum,  33. 

sulphuric  acid,  101. 
Leucorrhctn  : 

bismuth,  43. 

tannic  acid,  28. 


Leucorrhcea  : 

ammonio-ferrio     alam, 
99. 

iodine,  415. 

permanganate  of  potas* 
siam,  632. 
Ltukmmia  : 

ergot,  567. 

cold,  669. 

iodoform,  419. 
Lichen  : 

arsenic,  304. 
Loeonuttor  ataxia  : 

nitrate  of  silvar,  53. 
Lumbago : 

iodide    of    potaasinm, 
416. 

ood-liver  oil,  425, 

sulphur,  467. 
Ltqnu  : 

arsenic,  589. 

phosphorus,  108. 
Lymphoma  : 

araenio,  392. 


Malarial  nenralgia  : 

quinia,  79. 
Malarial  poiiming  : 

chloroform,  300. 

calomel,  472. 

gelsemium,  371. 

quinia,  77,  78. 

arsenic,  392. 

epispastics,  577. 

be  beer  i  a,  58. 

potnssium  salts,  505. 

apiol,  555. 

ergot,  569. 

eucalyptus,  92. 

jaborandi,  531. 

muriate    of    ammonia, 
544. 

Warburg's        tincture, 
535. 
Malignant  puatulc : 

escharoticB,  587. 
Mania : 

bromide  of  potassium, 
338. 

chloral,  250. 

chloral  camphor,  356. 

croton  oil,  489. 

gelsemium,  371. 

conium,  382. 

blisters,  578. 
Mania  a  potu : 

veratrum  viride,  166. 

valerian,  205. 
Maatitia  : 

belladonna,  271. 
Melancholia : 

alcohol,  131. 
Meningilia : 

ould,  669. 

electricity,  698. 
Menorrhagia  : 

aloes,  476. 

oil  of  erigeron,  514. 


Menorrheigim  : 

acetate  of  amnMniiim, 
533. 

me,  534. 

■avine,  554» 

ergot,  5j57. 

phosphates,  428. 
Menttruation,  acntetmpfrm 
»um  of  : 

Dover's  powder,  526. 

ginger,  87. 

alcohol,  535. 

hot  baths,  524. 
Mercurial  •<'r«  mumik: 

tannic  acid,  28, 

opium,  231. 

belladonna,  268. 
Metallic  poiiming  : 

iodide    of    potaasiam, 
417. 
Meiritit : 

ergot,  568. 
Migraim^  : 

aconite,  185. 

nitrite  of  amyl,  364. 

muriate    of    ammonia, 
544. 
Mitral  diaea90  : 

digiUlis,  146. 
Muacular  rheHmatiem  f 

eopatorium,  59. 

aconite,  184. 

alcohol,  535. 

Dover's    powder,    232, 
526. 

hot  baths,  524. 

iodide     of    potatsiom, 
416. 

sulphur,  467. 
Myelitia  : 

electricity,  695. 

nitrate  of  silver,  53. 

phosphorus,  108. 

N. 

Xarcotic  poiaoning  : 

apumorphia,  453. 

ipecacuanha.  446. 

mustard,  45:{. 

sulphate  of  copper,  454. 

sulphate  of  xinc,  454. 
Naaal  catarrh  : 

eucalyptus,  93. 
Xephritia  : 

belladonna,  268. 

bitartrate  of  jKitassiom, 
506. 
Hervoua  congh  : 

belladonn.a,  267. 

flaz8ce<l,  596. 

gelaemium,  371. 
Nervoua  exhaH*tinn  : 

phosphoras  108. 

Warburg's        tincture, 
536. 
Nervoua  headache  : 

caffein,  219. 

camphor,  208. 

ether,  293. 
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Nmwma  headache : 

ralerianate  of   Mnmo- 
nium,  205. 
Nerw>n»  irritability  : 

Msafetid*,  206. 

bromide  of  potiusiam, 
.H38. 

pnuiio  acid,  195, 

▼alerian,  205. 
Nervoue  vomiting  : 

hjdrooyaDio  acid,  195. 

oarbolio  aoid,  647. 
Neuralgia  : 

bromide  of  potaBsium, 
338 

bllstera,  576. 

eleotrioitjy  695. 

lubearbonate    of   iron, 
96. 

phosphoms,  108. 

reratria,  175. 

aconite,  185. 

alcohol,  131,  132. 

valerianic  acid,  205. 

gelsemium,  371. 

oannabiB  Indioa,  248. 

belladonna,  267. 

ether,  293. 

chloral  camphor,  356. 

chloroform,  300,  301. 

croton  chloral,  357. 

nitroglycerine,  366. 

areenio,  392,  394. 

iodide    of    potaasium, 
416. 

iodoform,  419. 

cod-liver  oil,  425. 

conium,  382. 

chloride  of  ammoniam, 
544. 

valerianate  of    ammo- 
nium, 205, 

ergot,  568. 

epispastica,  575. 
Neuralgia^  ittUrmitt^ni  : 

apiol,  555. 

aromatica,  84. 

arsenic,  392. 

ergot,  568. 

quinia,  19. 
yeuralgia,  intettinal : 

alum,  34. 
HeuralgiOf  rheumatic  : 

voratria,  175. 

aconite,  185. 

iodide    of    potaaaium, 
416. 
Neuritie  : 

blister,  578. 
Night-pnin»f  eyphilitie: 

iodoform,  419. 
Night-eweat*  : 

alum,  3.1. 

belladonna,  268. 

ergot,  567. 

gallic  iicid,  29. 

sulphuric  acid,  101. 

ipecacuanha,  446. 
Xij)pf'-9,  •ore  .• 

tannic  acid,  28. 


Nymphomania  : 

bromide  of  potaaainm, 
340. 


Obetruction  of  bouteU  : 

belladonna,  267. 

opium,  231. 
(Edema  of  the  lunge  : 

jaborandi,  532. 
(Esophngu9f  atrieture  of : 

ancesthetioa,  283. 
;    Onychia  maligna : 

nitrate  of  lead,  42. 

corrosive       aublimate, 
591. 
Ophthalmia  : 

iodine,  415. 
Opium-poieoning  : 

oaffein,  219. 

treatment,  232. 
Oemidroeie  : 

tannic  acid,  28. 
Oeteomalacia  : 

phoaphorua,  109. 

phoaphatea,  427. 
Otorrhoea  : 

permanganate  of  potaa- 
aium, 632. 
Ovarian  neuralgia  : 

gelsemium,  371. 

muriate    of    ammonia, 
544. 
Ooer-eeeretion  : 

aatringents,  28. 
Oxalic  acid  diatheeie  : 

nitric  acid,  104. 

nitro-muriatio        add, 
105. 
Oxyurie  vermiculnria  : 

forced  enomata,  460. 
Oxetna: 

iodine,  415. 

permanganate  of  potaa- 
aium, 632. 

P. 

Palpitation  of  heart : 

belladonna,  271. 
Paralyeie : 

atrychnia,  313. 
Paralyeie  agitane  : 

conium,  381. 
Paraplegia,  myelitie  : 

nitrate  of  ailver,  53. 

phosphoma,  108. 
Paraeitic  ekin-dieeaeee  : 

iodine,  415. 

oil  of  cajeput,  88. 
Pemphigne : 

araenic,  394. 
Pericardial  effnaione  : 

iodoform,  419. 

blisters,  577. 

aquill.  495. 
Pericarditie  : 

mercury,  403. 
47 


Pericarditie  .• 

iodfde    of    potassium^ 
417. 

iodoform/ 419. 
Perioetide,  eyphilitie: 

phoaphatea,  427. 
Peritonitie  : 

oold,  669. 

veratrum  viride,  166. 

aconite,  184. 

opium,  231. 

mercury,  403. 

bliatera,  578. 

ipecacuanha,  526. 

poultices,  604. 
Pemicioue  fever  : 

ammonia,  120. 

epispastica,  578. 

mustard,  453. 

quinine,  78. 
Phagedatnie  ulcere  : 

nitric  acid.  104,  591. 

aalicylio  acid,  658. 
Phantom  tumor: 

Calabar  bean,  329. 
Phlegmone  : 

oarbolio  acid  iqjeotiona, 
648. 
Phoephatic  gravel : 

aea  maya,  514. 
Phoephorue-poieoning  : 

treatment  of,  114. 
Phihieie  : 

prunua  Virginiana,  6L 

alcohol,  132. 

cannabia  Indioa,  248. 

conium,  .382. 

eucalyptua,  92. 

gallic  aeid,  29. 

iodine,  414. 

cod-liver  oil,  424. 

phoaphatea,  427, 

atrychnia,  313. 

thymol,  666. 
Pityriaeie  .• 

oil  of  c^eput,  89, 
Pleuritie  effuevm  : 

iodoform,  419. 

bliatera,  578. 

aquill,  495. 
Pleuritie  : 

gelaemium,  371. 

mercury,  403. 

jaborandi,  533. 

iodide    of    potaMinni^ 
417. 

iodine,  415. 

bliatera,  578. 

poultioea.  604. 
Aiaamoata  ; 

alcohol,  131. 

ammonia,  120. 

oold,  669,  677. 

expeotoranta,  537. 

gelaemium,  371, 

digitalia,  149. 

oil  of  turpeatina,  137. 

tartar  emetic,  159. 

veratrum  viride,  166. 

aconite,  184. 
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Pntumouia : 

musk,  204. 

chloral,  352. 

belladonna,  268. 

mercury,  403. 

pbosphuruB,  108. 

qainia,  76. 

blisterB,  578. 

pboltices,  604. 

veratrum  viride,  166. 
Poft'partum  hemorrhagt : 

ergot,  566. 

ipecacuanha,  447. 

quioia,  73. 
Pregnancy : 

phoupbates,  428. 

confection     of     senna, 
478. 

ipecacuanha,  446. 
Priapitm  : 

hops,  212. 
Prolapaun  of  the  rectum  : 

strychnia,  313. 
Prurigo  : 

hydrocyanic  acid,  195. 
Pruritue  : 

chloral  camphor,  356. 

glycerine,  602. 

tobacco,  377. 
Peoriaeie : 

oil  of  cajepnt,  89. 

phosphorus,  108. 

chrysophanic  acid,  473. 

arsenic,  893. 

iodine,  415. 

glycerine,  600. 
Peorophthaluiia  : 

yellow  oxide  of   mer- 
cury, 410. 
I^tyalitm  : 

belladonna,  268. 

opium,  231. 
Puerperal  couvuleiona  : 

chloral,  351. 

nitrite  of  amyl,  364. 
Puerperaf  eclampsia  : 

anaBsthetics,  283. 

camphor,  209. 

chloroform,  299. 

chloral,  350. 

nitrite  of  amy],  364. 

nitroglycerine,  367. 
Piterpera  I  fever : 

oil  of  tuqientine,  137. 

digitalis,  149. 

borax,  639. 
Puerperal  peritonitia  : 

mercury.  403. 
Purpura  hmmorrhagica  : 

oil  of  turpentine,  137. 

ergot,  567. 
Pgmmia  : 

alcohol,  131. 

carbolic  acid,  648. 

tincture  of  the  chloride 
of  iron,  98. 

quinine,  75. 
Pyelitity  chronic: 

buohu,  512. 

uva  ursi,  513. 


Pgelitiif  chronic  : 

juniper,  514. 

turpentine,  515. 

copaiba,  517. 

cantharidcs,  520. 

salicylic  acid,  663. 
Pyroeie  : 

bismuth,  43. 

manganese,  100. 

nitrate  of  silver,  63. 

oxide  of  silver,  55. 

R. 

Raehitia  : 

phosphates,  427. 
Rectum : 

feeding  by,  626. 
Relaxation : 

astringents,  28. 
Relaxation  of  uvula  : 

pellitory,  573. 
Remittent  fever  : 

quinia,  78. 

arsenic,  392. 

ipecacuanha,  447. 

Warburg's        tincture, 
535. 
Renal  calculi  : 

belladonna,  267. 
Retention  of  urine  * 

strychnia,  313. 
Rheumatiem : 

aconite,  184. 

arsenic,  395. 

bromide  of  ammonium, 
342. 

quinine,  76. 

conium.  382. 

cimioifuga,  213. 

carbolic  acid  injections, 
648. 

chloroform,  300. 

oil  of  amber,  211. 

oil  of  cajeput,  89. 

reratria,  175. 

arsenic,  395. 

iodine,  414. 

iodide    of     potassium, 
416. 

iodoform,  419. 

cod-liver  oil,  425. 

Donovan's        solution, 
417. 

Dover's  powder,  526. 

colchicum,  433. 

guaiac,  437. 

hot  baths.  524. 

opium,  232. 

magnesia,  465. 

nitrate    of    potassium, 
508. 

sulphur,  467. 

Scud  am  ore's     mixture, 
433. 

alcohol,  535. 

Burgundy  pitch,  586. 

pellitory,  573. 

sulphurated       potassa, 
467. 


Rheumatiem,  tM/tammatory  : 

quinia,  77. 

lemon-jaioe,  200. 

oimicifnga,  213. 

bensoic  acid,  548. 

bromide  of  ammonium, 
342. 

iodide    of     potanianiy 
416. 

potassium  salts,  M5. 

nitrate    of    potassiam, 
508. 

saliein,  6(U. 

salieylio  aetd,  662. 

Dover's  powder,  526. 
Rheumatoid  arthritic  : 

arsenic,  396. 

iodide    of     potASsiam, 
416. 
Rhu§  toxicodendron  potrnm- 
ing : 

lobelia,  368. 
RickeU  : 

phosphoms,  109. 

cod-liver  oil,  424. 
Rigidity  of  09  uteri: 

belladonna,  267. 
Round  teorme  : 

oil  of  turpentine,  136. 

spigelia,  616. 

asedaraoh,  616. 

ohenopodiaro,  616. 

santonin,  620. 

turpentine,  621. 

mucuna,  622. 


Scahiea  : 

glycerine,  602. 
Scar  let  fever  : 

aconite,  184. 

belladonna,  268,  274. 

cold,  665,  674. 

chlorate  of   potasiinm, 
509. 

quinia,  76. 
Sciatica : 

conium,  382. 

iodide    of     potassium, 
416. 

cod-liver  oil,  426. 

sulphur,  467. 

electricity,  700. 
Serofuloeia  : 

alcohol,  132. 

sarsaparilla,  436. 

pipsissewa,  513. 

loaine.  414. 

cod-liver  oil,  423. 

phosphoric  acid,  426. 

phosphates,  427. 

syrup  of  iodide  of  iron, 
98. 
Scrofuloua  tnmore  : 

emplastrnm  ammoniaei, 
545. 
Scrofulous  ulcere  : 

sulphurated  lime,  468. 
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Scurvy  : 

lemon-jaice,  200. 

chlorate  of  potassium, 
610. 

▼inegar,  198. 
Seat-worm^  : 

forced  enema,  460. 

quassia,  57. 

oil  of  Citjeput,  88. 

▼  inegar,  101. 
Seborrhaa  : 

gljcoriue,  602. 
Septicmmia : 

quinia,  75. 

borax,  A39. 
Sexual  excitement : 

camphor,  208. 

hops,  212. 
Shock: 

epispa^tics,  577. 

hot  bathe,  668. 
Sick  headache : 

antacids,  609. 

magnesia,  466. 
Sick  etomach  : 

ipeoacnanha,  445. 
SingultU9  : 

chloral,  351. 
Skittf  affections  of: 

arsenic,  392. 

chalk,  614. 

cod-liver  oil,  425. 

Donovan's  soIution,417. 

magnesia,  466. 

nitro-muriatio  aoid,  106. 

tar,  551. 

oxide  of  mercurj,  410. 

copttiba,  518. 

oxide  of  sine,  44. 

sulphur,  467. 

sulphurated       potassa, 
468. 
Sleepleeenee*  : 

opium,  230. 

chloral,  349. 

bromide  of  potassium, 
338. 
Smallpox : 

opium,  231. 

carbolic  acid,  647. 
Snake-poiaoning : 

ammonia,  119. 

alcohol,  131. 

epii^astics,  577. 
Softening  of  brain : 

phosphorus,  108. 
Sore  throat : 

tannic  acid,  28. 

alum,  33. 

chlorine  water,  634. 

nitrate  of  silver,  51. 

belladonna,  268. 

chlorate  of  potassium, 
511. 

sumach  berries,  511. 

gum  arable,  594. 

carbolic  aoid,  647. 
Spaema : 

atropia,  266. 

opiaoiy  229. 


Spaeme  : 

assafetida,  205. 

oil  of  cajeput,  88. 

aconite,  185. 

belladonna,  267. 

anaesthetics,  282,  283. 
Spermatorrhcea  : 

bromi  Dated     camphor, 
210. 

chloral,  352. 

turpentine,  516. 
Spinal    anmmia    or   trrtto- 
tion  : 

electricity,  702. 
Spinal  eongeetion  : 

electricity,  702. 

ergot,  56^. 
Spleen  f  enlargement  of: 

bromide  of  potassium, 
340. 

cold,  665. 

ergot,  567. 
Spongg  gume  : 

tannic  acid,  28. 
Spraina  : 

camphor,  209. 

Goulard's  extract,  41. 

vinegar,  201. 
Statua  epileptiena  : 

nitrite  of  amy],  304. 
Stomatitia  : 

chlorate  of  potassium, 
508. 

carbolic  acid,  647. 

thymol,  666. 
Strangury  : 

opium,  235. 
Stricture,  apnamodic  : 

belladonna,  267. 
Stryehnia-poiaoning  : 

treatment,  315. 

Calabar  bean,  330. 

bromide  of   potassium, 
340. 

chloral,  351. 
•  nitrite  of  amyl,  365. 

tobacco,  376. 
Subinvolution  of  uterua  : 

ergot,  568. 
Sunburn : 

vinegar,  201. 
Suppreaaed  menatmation  : 

ginger,  86. 

Dover's  powder,  526. 

alcohol,  535. 
Suppreaai'tn  of  urine  : 

digitalis,  496. 
Sweating f  exeeaaive  : 

gallic  acid,  29. 

chalk,  614. 

jaborandi,  632. 
Syncope : 

ammonia,  1 19. 

alcohol,  130. 

digitalis.  148. 

ether,  293. 

nitrite  of  amyl,  365. 
Synovitia,  chronic  : 

earbolio  acid  infections, 
648. 


Syphilia  : 

nitricnotd,  104,  591. 
nitro-muriaticacid,  106. 
mercury,  4U3. 
iodide     of    potassium, 

416. 
iodoform,  419. 
cod-liver  oil,  424. 
saroaparillo,  436. 
guaiac,  437. 
chlorate  of   potassium, 

509. 
phosphiiteo,  427. 
Syphilitic  nodea  : 

emplastrum  ammoniac! 

cum  hydrargyro,  545. 


Tabea  meaenterii:a  : 

cod-liver  oil,  424. 
TapC'toorm  : 

ether,  293. 

forced  enema,  460. 

spigelia,  615. 

cnenopodium,  616. 

brayera,  617. 

santonin,  617. 

pepo,  621. 

picric  acid.  83. 

rottlera,  622. 

male  fern.  621. 

mucuni,  622. 

pomcgrHniite,  621. 

turpentine,  621. 
Teething : 

bromtnated     oamihnr, 
209. 
Tetanw  : 

cannabis  Indioa.  248. 

Calabar  bean,  329. 

bromide  of  potassium, 
339. 

chloral,  350. 

lobelia,  368. 

nitrite  of  amyl,  36 1. 

tobacco,  376. 
Tic  douloureux : 

oroton  chlora',  357. 
Tinea  capitia  : 

lime-yrater,  613. 
Toneillitia  : 

tincture  of  oapitcum.  88. 
Toothache  : 

chloral  camphor,  356. 

oil  of  cloves,  86. 

pellit4>ry,  573. 
Trichiniaaia  : 

picric  acid,  83. 
Triamua  naacentium  : 

Calabar  bean,  329. 

chloral,  361. 
Tubereuloaia  : 

cod-liveroil,  434. 
Tympanitia : 

assafetida,  206. 
Typhoid  fever : 

quinia,  75. 

alcohol,  130. 

cold,  676. 
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Typhoid  fever  : 

jaborandi,  532. 

oil  of  turpentine^  137. 

digitalis,  149. 

Teratram  yiride,  166. 

salicylio  acid,  666. 

thyinol,  661. 
T'ypAtM  fever : 

alcohol,  130. 

belladonna,  268. 

chloral,  350. 

chlorine  water,  633. 

carbolic  acid,  647. 

cold.  676. 

salicylic  acid,  661. 

digiUlis,  149. 

quinia,  76. 

U. 

Ulcer  of  cervix  uteri : 

solution  of   nitrate   of 
mercury,  591. 
Ulcer  of  cornea  : 

atropia,  273. 
Ulceration f  chronic  .* 

ouniuui,  382. 

iodoform,  419. 
Ulceration  of  boio^h  : 

oil  of  turpentine,  136. 
Ulcere  : 

alum,  33. 

bipmuth,  43. 

borax,  639. 

cnrbulic  acid,  647. 

chloride  of  zinc,  590. 

conium,  382. 

chloral,  352. 

chalk,  614. 

charcoal,  627. 

escharotics,  587. 

iodoform,  419. 

nitrate  of  silver,  51. 

nitric  acid,  104. 

sulphuric  acid,  101. 

sulphate  of  copper,  46. 

tannic  acid,  28. 

nitric  acid,  103,  591. 

lime- water,  613. 

chlorine  water,  634. 

cold,  669. 

permanganate  of  potas- 
sium, 632. 


Ununited  fracture  : 

phosphates,  427. 
Urmmia  : 

chloral,  348. 

elaterium,  487. 

jaborandi,  532. 

nitroglycerine,  367. 
Urmmic  convufeione  : 

chloral,  350. 
Urethral  fever  : 

aconite,  184. 

bromide  of  potassium, 
339. 
Urethritie  : 

nitrate  of  silver,  51. 
Uric     acid     calcnlae     and 
grnrel : 

benioic  acid,  548. 

potassium  salts,  5C5. 

sodasaltji,  612, 

sea  mnye,  514. 
Uric  acid  diatheeit : 

benzoic  acid,  548. 

carbonate  of    lithium, 
511. 

potassium  salts,  50'). 

sodium  salts,  612. 
Urticaria  : 

arsenic,  394. 
Uterine  inertia  : 

ergot,  565. 

smut  of   Indian  com, 
572. 
Utertia^  cancer  of  : 

Chian  turpentine,  137. 

chloral,  349. 

iodotorm,  420. 
Uterus,  siiOi'ncolution  of: 

ergot,  568. 
Ucula,  relaxation  of: 

pellitory,  573. 


Valpulor  diseane  of  heart : 
digital!?,  146. 
accmite,  184. 
veratrura  viride,  167. 
compound      spirit      of 
ether,  211. 


Venereal  ulcere  .* 

Canqooin's    paste     in, 
690. 
Venereal  warte  : 

nitric  aoid,  104. 
Veratrum  viride  poieoning  s 

treatoMnt,  167. 
Veeical  catarrh  : 

bensoio  add,  548. 
Vomiting  : 

bismuth,  43. 

ipeeacttonha,  446b 

prussic  aoid,  195. 

opium,  231. 

oxalate  of  cerium,  44. 

bromide  of    potanium, 
339. 

lime-water,  613. 

carbolic  acid,  647. 
Vomiting,  cxceeeioe  : 

treatment  of,  440. 
Vomittny  of  pregnancy  : 

aconite,  185. 

bromide  of   potawium, 
339. 

ipecacuanha,  446. 

oxalate  of  eeriumy  44« 


W. 

Whooping-cough  : 

assafetida,  206. 

camphor,  209. 

belladonna,  "67. 

gelsemium,  371. 

bromide  of  ammonium, 
342. 

chloral,  352. 

conium.  381. 

arsenic,  394. 

lobelia,  368. 

quinia,  79. 

ergot,  568. 

oil  of  amber,  211. 
Wonnde : 

alcohol  dressing,  132. 

carbolic  acid,  648. 

salicylic  acid,  663. 

carbolated        camphor, 
210. 

charcoal,  628. 


THE   END. 


